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SEQUENCE LISTING 
SEQ ID NO: 1 amino acid sequence comprising OAS 40 

MPLEOTKPNQVKQKIALTSTIALLSAS VGVSHQVK 

KTLSQQKAELTEIATALTKTTAEINHLKEQQDNEQKALTSAQBIYTNTIiAS 

TELHNAQ ADQHSKETALS EQKAS I S AETTRAQDLVEQVKTSEQNI AKLNAMI SNPDAITKAAQTANDNTKA 
LSSELEKAKADLENQKAKVKKQLTEELJUVQKAA 

LKKLEASGYIGS AS YNNYYKEHADQI IAKAS PGNQLNQ YQDI PADRNRFVDPDNLTPBVQNELAQFAAHMI 
NSVRRQLGLPP\mrTAGSQEFARLLSTSYKKTHGNTRPSFVYGQPGVSGHYGVGPHDKTI I EDSAGASGLI 
RNDDNMYENIGAFNDVHTVNGIKRGIYDSIKYMLFTDH^ 
GSLNEHFVMFPESNIANHQRFNKTPIKAVGSTKDYAQRVGTVSOT 
AQAKVSQLQGKLASTLKQSDSLNLQVRQLNDTKGSLRTELLAAKAKQAQLEATIU>Q^ 

EALAEQAAARVTALVAKKAHLQYLRDF KLNPNRLQVI RERI DOTKQDLAKTT S SLLNAQEALAALQAKQS S 
IjEATIATTEHQLTLLKTLANEKEYRHLDEDIATVPDLQ 

BASARLAAENTSLVAEALVGQTSEMVASNAIVSKITSSITQPSSKTSYGSGSS 
AGWMLAAVGLTGFRFRKESK 

SEQ ID NO: 2 polynucleotide sequence encoding for OAS 40 

ATGGACTTAGAACAAACGAAGCCAAACCAAGTTAAGCAGAAAATTGCTTTAACCTCAACAA 

GAGTGCCA GTGTAGGCGTATCTCACCAAGTCAAAGCAGATGATAGAGCCTCAGGAGAAACGAAGGCGAGTA 

ATACTCACGACGATAGTTTACCAAAACCAGAAACAATTCAAGAGGCAAAGGCAACTATTC 

AAAACTCTCAGTCAACAAAAAGCAGAACTGACAGAGCTTGCTACCGCTCTGACAAAAACTACTGCTGAA 

CAACCACTTAAAAGAGCAGCAAGATAATGAACAAAAAGCTTTAACCTCTGCA 

CTCTTGCAAGTAGTGAGGAGACGCTATTAGCCCAAGGAGCCGAACATCAAAGAGAGTTAACAGCTACTGAA 

ACAGAGCTTCATAATGCTCAAGCAGATCAACATTCAAAAGAGACTGCATTGTCAGAACA 

TTCAGCAGAAACTACTCGAGCTCAAGATTTAGTGGAACAAGTCAAAACGTCTGAACAAAATATTGC 

TCAATGCTATGATTAGCAATCCTGATGCTATCACTAAAGCAGCTCAAACGGCTAATGATAATA 

TTAAGCTCAGAATTGGAGAAGGCTAAAGCTGACTTAGAAAATCAAAAAGCTAAAGTTAAAAAGC 

TGAAG AGTTGGC AGCTGAGAAAGCTGCTCTAGC AGAAAAAGAGGC AGAAC TTAGTC GTCTTAAATCCTCAG 

CTC C GTC TACTC AAGATAGC ATTGTGGGTAATAATACC ATGAAAGC ACCGC AAGGCTATCCTCTTGAAGAA 

CTTAAAAAATTAGAAGCTAGTGGTTATATTGGATC 

TC AAATTATTGC C AAAGCTAGTC CAGGTAATC AATTAAATC AATACC AAGATATTCC AGC AGATCGTAATC 
GCTTTGTTGATCCCGATAATTTGACACCAGAAGTGCAAAATGAC^ 

AATAGTGTAAGAAGACAATTAGGTCTACCACCAGTTACTGTTACAGCAGGATCACAAGAATTTGCAAGATT 

ACTTAGTACCAGCTATAAGAAAACTCATGGTAATACAAGACCATCATTTGTCTACGGACAGCCAGGGGTAT 

CAGGGCATTATGGTGTTGGGCCTCATGATAAAACTATTATTGAAGACTCTGCCGGAGCGT 

CGAAATGATGATAACATGTACGAGAATATCGGTGCTTTTAACGATGTGCATACTGTGAATGGTATTAAACG 

TGGTATTTATGACAGTATCAAGTATATGCTCTTTACAGATCATTTACACGGAAATACATACGGCCATGCT 

TTAACTTTTTACGTGTAGATAAACATAACCCTAATGCGCCTGTTTACCTTGGATTTTCAACC 

GGATCTTTGAATGAAC ACTTTGTAATGTTTCC AGAGTCTAAC ATTGC TAACC ATC AAC GC TTTAATAAGAC 

CCCTATAAAAGCCGTTGGAAGTACAAAAGATTATGCCCAAAGA 

CGATCAAAGGAAAAGTAAGCTCATTAGAAAATCGTTTGTCGGCTATTCA 

GCCCAAGCTAAAGTAAGTCAACTTCAAGGTAAATTAGCAAGCACACTTAAGCAGTCAGACAGC 

CC AAGTGAGAC AATTAAATGATAC TAAAGGTTC TTTGAGAAC AGAATTACTAGC AGCTAAAGC AAAAC AAG 

CAGAACTCGAAGCTACTCGTGATCAATCATTAGCTAAGCTAGGATCGTTGAAAGCCGCACTGCA 

GAAGC CTTAGC AGAGC AAGC C GC AGC C AGAGTGAC AGCACTGGTGGCTAAAAAAGCTCATTTGC AATATCT 

AAGGGAC TTTAAATTGAATCC TAAC C GCCTTC AAGTGATACGTGAGC GC ATTG ATAATAC TAAGC AAGATT 

TGGCTAAAAC TAC C TC ATC TTTGTTAAATGC AC AAGAAGCTTTAGC AGCCTTAC AAGCTAAAC A7VAGC AGT 

CTAGAAGCTACTATTGCTACCAC^GAACACCAGTTGACTTTGCTTAAAACCTTAGCTAACGAAAAGG 

TCGCCACTTAGACGAAGATATAGCTACTGTGCCTGATTTGC7VAGTAGCTCCACCTCTTACGGGCGTAAAAC 

CGCTATCATATAGTAAGATAGATACTACTCCGCTTGTTCAAGT^ATGGTTAAAGAAACGAAACAACTATTA 

GAAGCTTCAGCAAGATTAGCTGCTGAAAATACAAGTCTTGTAGCAGAAGCGCTTGOT 

AATGGTAGCAAGTAATGCCATTGTGTCTAAAATCACATCTTCGATTACTCAGCCCTCATCTAAGACATCTO 
ATGGCTCAGGATCTTCTACAAC&AGGAATCTCATTTC 

GCAGGAGTCGTCATGTTGGCAGCTGTCGGCCTCACAGGATTTAGGTTCCGTAAGGAATCT 

SEQ ID NO: 3 amino acid sequence comprising an N terminal leader sequence of GAS 40 

MDLEQTKPNQVKQKIAIiTSTIALLSA 
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SEQ ID NO: 4 polynucleotide sequence encoding an N terminal leader sequence of OAS 40 

ATGGACTTAGAACAAACGAAGCCAAACCAAGTTAAGCAGAAAATTGCTTTAACCTCAACAA 
QAGTGCC 

SEQ ID NO: 5 amino acid sequence comprising a fragment of OAS 40 with N terminal leader 
sequence removed 

SVGVSHQVKADDRASGETKASNTHDDSLPKPETIQEAKAT^ 

LKEQQDNEQKALTSAQE I YTNTLAS SEETLLAQGAEHQRELTATETELHNAQADQHS KETALS EQKAS I S A 
ETTRAQDLVEQVKTSEQNIAKLNAMISNPDAITKAAQT^ 

LAAQKAALAEKEAELSRLKSSAPSTQDSIVGNNTMKAPQGYPLEELKKLEASOTIGS 

I AKAS PGNQLNQYQDI PADRNRFVD PDNLTP EVQNEIAQFAAHMINSVRRQLGL P PVTVTAGS QE FARLLS 
TS YKKTHGNTRP SFVYGQPGVSGHYGVGPHDKTI I EDS AGASGLI R2TODNMYENIGAFNDVHTVNGI KRGI 
YDSIKYMLFTDHLHGOTYGHAINFLRVDKHNPNAPVYLGFSTSNVGSLNEHFVMF 

KAVGSTKDYAQRVGTVSOTIAAIKGKVSSLENRLSAIHQEADIMAAQAKVSQLQGKLASTLKQSDSLNIiQV 
RQLNDTKGSLRTELLAAKAKQAQLEATRDQSLAKLASLK^ 

FKLNPNRLQVIRERIDNTKQDLAKTTSSLLNAQEALAAIiQAKQSSLEATIATTEHQLTLL 
LDEDIATVPDLQVAPPLTGVKPLSYSKIDTTPLVQEM^ • 
ASNAIVSKITSSITQPSSKTSYGSGSSTTS^ISDVDESTQRALKAGVVMLAAVGLTGFRFRKESK 

SEQ ID NO: 6 polynucleotide sequence encoding a fragment of OAS 40 with N terminal leader 
sequence removed 

AGTGTAGGCGTATCTCACCAAGTCAAAGCAGATGATAGAGCCTCAGGAGAAACGAAGGCGAGTAATACTCA 

CGACGATAGTTTACCAAAACCAGAAACAATTCAAGAGGCAAAGGCAACTATTCATGC 

TGAGTCAACAAAAAGCAGAACTGACAGAGCTTGCTACCGCTCTGACAAA 

TTAAAAGAGCAGCAAGATAATGAACAAAAAGCTTTAACCTCTGCACAAGAAATTTACACTAATACTC 
AAGTAGTGAGGAGACGCTATTAGCCCAAGGAGCCGAACATCAAAGAGAGTTAACAGCTACTGAAACAGAGC 
TTCATAATGCTCAAGCAGATCAACATTCAAAAGAGACTGCATTGTCAGAACAAAAA 
GAAACTACTCGAGCTCAAGATTTAGTGGAACAAGTGAAAACGTC 

TATGATTAGCAATCCTGATGCTATCACTAAAGCAGCTCAAACGGCTAATGATAATACAAAAGCATTAAGCT 

CAGAATTGGAGAAGGCTT^AAGCTGACTTAGAAAATCAAAAAGCTAAAGTTAAAAAGCAATTGACTGAAGAG 

TTGGCAGCTCAGAAAGCTGCTCTAGCAGAAAAAGAGGCAGAACTTAGTCGTCTTAAATCCTCAGCTCCGTC 

TACTCAAGATAGCATTGTGGGTAATAATACCATGAAAGCACCGCAAGGCTATCCTCTTGAAGAACTTAAAA 

AATTAGAAGCTAGTGGTTATATTGGATGAGCTAGTTACAATAATTATTACAAAGAGCATC 

ATTGCCAAAGCTAGTCCAGGTAATCAATTAAATCAATACCAAGATAOT 

TGATCCCGATAATTTGAC^CCAGAAGTGCAAAATGAGCTAGCGCAGTTTC 

TAAGAAGACAATTAGGTCTACCACCAGTTACTGTTACAGCAGGATCACAAGAATTTGCAAGATTACTTAGT 

ACCAGCTATAAGAAAACTCATGGTAATACAAGACCATCATTTGTCTACGGACAGCCAGGGGTATCAGGGCA 

TTATGGTGTTGGGCCTCATGATAAAACTATTATTGAAGACTCTGCCGGAGCGTCAGGGCTCA 

ATGATAACATGTACGAGAATATCGGTGCTTTTAACGATGTGCATACTGTGAATGGTATTAAACGTGGTATT 

TATGACAGTATCAAGTATATGCTCTTTACAGATCATTTACACGGAAATAGATACGGCCATGCTATTAACTT 

TTTACGTGTAGATAAACATAACCCTAATGCGCCTGTTTACCTTGGATTTTCAAC 

TGAATGAACACTTTGTAATGTTTCCAGAGTCTAACATTGCTAACCATCAACGCTTTAATAAGACCC 

AAAGCCGTTGGAAGTACAAAAGATTATGCCCAAAGAGTAGGCACTCTATCTGATACTATTGCAGCGATCAA 

AGGAAAAGTAAGCTCATTAGAAAATCGTTTGTCGGCTATTCATCAAGAAGCTGATATTATGGCAGCCCAAG 

CTAAAGTAAGTCAACTTCAAGGTAAATTAGCAAGCACACTTAAGCAGTCAGACAGCTTAAATCTCCAAG^ 

AGACAATTAAATGATACTAAAGGTTCTTTGAGAACAGAATTACTAGCAGCTAAAGCAAAACAAGCACAACT 

CGAAGCTAC TCGTGATC AATCATTAGC TAAGCT AGCATCGTTGAAAGC CGC ACTGC AC C AGACAGAAGCCT 

TAGCAGAGCAAGCCGCAGCCAGAGTGACAGCACTGGTGGCTAAAAAAGCTCATTTGCAATATCTAAGGGAC 

TTTAAATTGAATC CTAACCGC C TTC AAGTGATAC GTGAGC GCATTGATAATAC TAAGC AAG ATTTGGC TAA 

AACTACCTCATCTTTGTTAAATGGACAAGAAGCTT^ 

CTACTATTGCTACCACAGAACACCAGTTGACTTTGCTTAAAACCTTAGCTAACGAAAAGGAATATCGC^ 
TTAGACGAAGATATAGCTACTGTGCCTGATTTGCAAGTAGCTCCACCTCTTACGGGCGTAAAACCGCTATC 
ATATAGTAAGATAGATACTACTCCGCTTGTTCAAGAAATGGTTAAAGAAACGAAACAACTATTA 
CAGCAAGATTAGCTGCTGAAAATACAAGTCTTGTAGCAGAAGCGCTTGTTGGCCAAACCTCTGAAATG 
GC AAGT AATGC C ATTGTGTC T AAAATC AC ATCTTC GATTAC TC AGC C C TC ATC T AAGAC ATC TT ATGGC TC 
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AGGATCTTCTACAACGAGCAATCTCATTTCTGATGTTGA 
TCGTC^TGTTGGCAGCTGTCGGCCTCACAGGATTTAGGTTCCG 

SEQ ID NO: 7 amino acid sequence comprising a C terminal transmembrane region of OAS 40 

ALKAGWMLAAVGLTGFRPRKESK 

SEQ ID NO: 8 polynucleotide sequence encoding a C terminal transmembrane region of OAS 40 

GCTCTTAAAGCAGGAGTCGTCATGTTGGCAGCTGTCGGCCTCACAGGATT^ 
GTGA 

SEQ ID NO: 9 amino acid sequence comprising a fragment of GAS 40 with a C terminal 
transmembrane sequence removed 

MDLEQTKPNQVKQKIALTSTIALLSASVGVSHQVKADDRASGETKASOTHDDSLPKPETIQEAKATIDAVE 
KTLSQQKAELTELATALTKTTAEINHLKEQQDNEQKAIjTSAQEiyTNTI<AS S EETLLAQGAEHQREIiTATE 
TELHNAQADQHSKETALSEQKASI SAETTRAQDLVEQVKTS EQNI AKLNAMI SNPDAITKAAQTANDNTKA 
LS SELEKAKADLENQKAKVKKQLTEELAAQKAAIiAEKEAELSRLKSSAPSTQDS IVGNNTMKAPQGYPLEE 
LKKLEASGYIGS ASYNNYYKEHADQI IAKAS PGNQLNQYQDI PADRNRFVDPDNLTPEVQNELAQFAAHMI 
NSVRRQLGLPPVTVTAGSQEFARUjSTSYKKTHGNTRPSFVYGQ 

RNDDNMYENIGAFNDVHTVNGI KRGI YDS I KYMIiFTDHLHGNTYGHAINFLRVDKHNPNAPVYliGFSTSNV 
GSLNEHFVMFPESNXANHQRFNKTP I KAVGSTKDYAQRVGTVSDTIAAI KGKVS SLENRL S AIHQEADI MA 
AQAKVSQLQGKIiASTLKQSDSLNLQVRQIjNOT 

EALAEQAAARWALVAKKAHLQYLRDFKIiNPNRIiQVI RERI DNTKQDLAKTTS SLLNAQEALAALQAKQS S 

LEATXATTEHQLTIjIjKTIjANEKEYRHLDEDIATVPDLQ^ 

EASARLAAEOTSLVAEALVGQTSEMVASNAIVSKITSSITQPSSOT 

SEQ ID NO: 10 polynucleotide sequence encoding a fragment of GAS 40 with a C terminal 
transmembrane sequence removed 

ATGGACTTAGAACAAACGAAGCCAAACCAAGTTAAGCAGAAAATTGCTTTAAC^ 

GAGTGCCAGTGTAGGCGTATCTCACCAAGTCAAAGCAGATGATAGAGCCTCAGGAGAAACGAAGGCGAGTA 
ATACTCACGAC GAT AGTTTACC AAAACCAGAAAC AATTC AAGAGGC AAAGGC AAC TATTGATGC AGTTGAA 
AAAACTCTCAGTCAACAAAAAGCAGAACTGACAGAGCTTGCTACCGCTCTGACAAAAACTACTGCTGAAAT 
CAACCACTTAAAAGAGCAGCAAGATAATGAACAAAAAGCTTTAACCTCTGCACAAGA 

CTCTTGCAAGTAGTGAGGAGACGCTATTAGCCCAAGGAGCCGAACATCAAAGAGAGTTAACAGCTACTGAA • 
ACAGAGCTTC ATAATGC TCAAGC AG ATC AAC ATTC AAAAGAGACTGCATTGTCAGAAC AAAAAGC TAGC AT 
TTCAGC AGAAAC TAC TC GAGCTCAAGATTTAGTGGAACAAGTC AAAACGTCTGAAC AAAATATTGC TAAGC 
TCAATGCTATGATTAGCAATCCTGATGCTATCACTAAAGGAGCTGAAACGGCTAA 
TTAAGCTCAGAATTGGAGAAGGCTAAAGCTGACTTAGAAAATCAAAAAGCTAAAGTTAAAAAGCA^ 

TGAAGAGTTGGCAGCTCAGAAAGCTGCTCTAGCAGAAAAAGAGGCAGAACTTAGTCGTCTTAAATCCTC 

CTCCGTCTACTC AAGATAGC ATTGTGGGTAATAATACCATGAAAGC AC C GC AAGGCTATCC TCTTGAAGAA 

CTTAAAAAATTAGAAGCTAGTGGTTATATTGGATCAGCTAGTTACAATAATTATTACA 

TCAAATTATTGCCAAAGCTAGTCCAGGTAATCAATTAAATCAATACCAAGATATTCCAGC 

GCTTTGTTGATCCCGATAATTTGACACCAGAAGTGCAAAATGAGCTAGCGCAGTTTGCAGCTC 

AATAGTGTAAGAAGACAATTAGGTCTACCACCAGTTACTGTTACAGCAGGATCACAAGAATOT 

ACTTAGTACCAGCTATAAGAAAACTCATGGTAATACTVAGACCATCATTTGTCTACGGACAGCCAGGGGTAT 

CAGGGCATTATGGTGTTGGGCCTCATGATAAAACTATTATTGAAGACTCTGCCGGAGCGTCAGGGC 

CGAAATGATGATAACATGTACGAGAATATCGGTGCTTTTAACGATGTGCATACTGTGAATGGTATTAAACG 

TGGTATTTATGACAGTATCAAGTATATGCTCTTTACAGATCATTTACACGGAAATACAT^ 

TTAAC TTTTTACGTGTAGATAAACATAACCCTAATGCGC CTGTTTACC TTGGATO 

GGATCTTTGAATGAACACTTTGTAATGTTTCCAGAGTCTAACATTG 

CCCTATAAAAGCCGTTGGAAGTACAAAAGATTATGCCCAAAGAGTAGGCACTGTATCTGATACTATTGCAG 
CGATCAAAGGAAAAGTAAGCTCATTAGAAAATCGTTTGTCGGCTATTCAT 

GC C C AAGCTAAAGTAAGTC AACTTC AAGGTAAATTAGCAAGCAC ACTTAAGCAGTC AGACAGCTTAAATCT 
CCAAGTGAGACAATTAAATGATACTAAAGGTTCTTTGAGAACAGAATTACTAGCAGCTA 
CACAACTCGAAGCTACTCGTGATCAATCATTAGCTAAGCTAGCATCGTTGAAAGCCGCACTGGACCAGA^ 
GAAGC C TTAGC AGAGCAAGC CGC AGC CAGAGTGAC AGC ACTGGTGGCTAAAAAAGCTC ATTTGC AATATCT 
AAGGGACTTTAAATTGAATCCTAACC GC CTTCAAGTGATAC GTGAGCGCATTGATAATACTAAGC AAGATT 
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' TGGCTAAAACTACCTCATCTTTGTTAAATGCACAAGA 

CTAGAAGCTACTATTGCTACCACAGAACACCAGTTGACTTTGCTTAAAACC 
TCGCCACTTAGACGAAGATATAGCTACTGTGC^ 

CGCTATCATATAGTAAGATAGATACTACTCCGCTTGTTCAAGA7ATGGTTAAAGAAACGAAACAACTA 

GAAGCTTCAGCAAGATTAGCTGCTGAAAATACAAGTCTTGTAGCAGAA^ 
AATGGTAGCAAGTAATGCCATTGTGTCTAAAATCACATCTTCGATTACTCAGCCCTCATCT 

ATGGCTCAGGATCTTCTACAACGAGCAATCTCATTTCTGATGTTGAT^ 

SEQ ID NO; 11 amino acid sequence comprising a transmembrane region of OAS 40 as shown 
in Figures 1 and 2. alkagwmlaavgltg 

SEQ ID NO: 12 amino acid sequence comprising a first coiled-coil region of OAS 40 

ETI QEAKATIDAVEKTLSQQKAELTEIATAL 

AQGAEHQRELTATETELHNAQADQHSKETALSEQKAS I SAETTRAQDLVEQVKTSEQNI AKLNAMI SNPDA 
ITKAAQTANDNTKALS S ELEKAKADIiENQKAKVKKQLTEELAAQKAAIiAEKElAELSRIjKS S A 

SEQ ID NO: 13 amino acid sequence comprising a second coiled-coil region of OAS 40 

RLSAIHQEADIMAAQAKVSQLQGKIASTLKQSDSLNLQV^ 

AKLASLKAALHQTEALAEQAAARVTALVAKK^ 

QEALAALQAKQSSLEATIATTEHQLTLLKTIiANEKE 

SEQ ID NO: 14 amino acid sequence comprising a leucine zipper motif within the second 
coiled-coil region of GAS 40. 

QVI RERI DNTKQDLAKTTS SLLNAQEALAAL 

SEQ ID NO: 15 amino acid sequence comprising SpA from Streptococcus gordonii Genbank 
reference GI 25990270 

MNKRKEVFGFRKSKVAKTLCGAVLGAALIAIADQQVLADEVTE 

AASQSQAQAGSKEGALPVEVSADDLNQAWDAKAAG\TOWQDOT^ 

EEIKKTTEAYKKEVEAHQAETDKINAEmAAEDKYQEDLKAHQAEVEKINTANATAKA 

AAVQKANEDSQLDYQNKLSAYQAELARVQKANAEAKEAYEKAVKENTAKNAA^ 

DAAMKQYEADLAAIKKAKEDNDADYQAK^ 

KQRNAAAKATYEAALKQYEADIJUVAKKANED^ 

NAALQAENEEIKQRNAAAKTDYEAKLAKYEA^ 

GYLSKPSAQSLVYDSEPNAQLSLTTNGKMLKASATO^ 

EIiYGNFGDKAGWTTTVGNOTEVKFASVLIjERGQSVTATYT 

KAWLGVLPDPTLGVPASAYTGQEEKDTSIFIKNEFTFYDEI^QPINFDNAIjLSV 

GTFVKI SGS SVGEKDGKI YATETIjOTKQGQGGSROTMYIQI sqpgsgwds sdapnswygagai smsgptnjiv 

TVGAI SATQWP SDPVMAVATGKRPNIWYSIjNGKI RAVNVPKITKEKPTPPVAPTEPQAPTYEVEKPIiEPA 
PVAPTYENEPTP PVKTPDQPEP SKPEEPTYETEKPIiEPAPWPTYENEPTPPVKTPDQPEPSKPEEPTYET 
EKPLEPAPVAPTYENEPTPPVKTPDQPEPSKPEEPTYDPLPTPPVAPTPKQLPTPPWPTVHFHYSSLLAQ 

PQINKEIKNEDGVDIDRTLVAKQS TVKFELKT 

TYDEASHTVTFKATDETIATYNADLTKPVETLH^ 

GKPITOPDNPNNNYIKPTKVNKIS^ 

EEALDVRPDLVKVADEKGNQVSGVSVQQYDSLEAAPK^ 

TGTSLVITDPMTVKSEFGKTGGKYENKAYQIDFGNGYATEV^ 

QLYQTFNYRLIGGFIPQNHSEELEDYSFVDDYDQAGDQYTGNYK^ 

ETDAANGIVTVRSKEDSLQKI SLDSPFQAETYLQMRRIAIGTFENTYVNTVNKVAYASNTVRTTTPI PRTP 
DKPTPIPTPKPKDPDKPETPKEPKVPSPKVEOPSAPIPVSVGKELTTLPKTGTNDSSYMPYLGLAALVG^ 

GLGQLKRKEDESN 

SEQ ID NO: 16 amino acid sequence comprising Streptococcal surface protein B precursor 
from Streptococcus gordonii Genbank reference GI 25055226 AAC44102.3 
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MQKRETOGFRKSKVAKTLCGAVLGAALIAI^^ . 

ASQSQAQAGSKDGALPVEVSADDLNKAVTO 

EIKKTTEAYKKEVEAHQAETOKINAE^^<AAED 

AVQK7VNEDSQLDYQNKLSAYQAEIARVQKANAEAKEAYEKAVKENT 

AAMKQYEADLAAI KKAKEDNDADYQAKLAAYQAEIARVQKANADAKAAYEKAVEEOT QAENEAI K 

QRNETAKATYEAAVKQYEADLAAVKQAl^TNEADYQAKIiAAYQT^ 

AALQAENEEIKQRNAAAKTDYEAKLAKYEADLAK^ 

EPNAIRTIDSSVHQYGQQELDALVKSWGI SPTNPDRKKSTAYSYFl^INSNNTYAKLVLEKDKPVDVTYTG 
LKNSSFNGKKISKVVYTYTLKETGFDIX3TKMTMFASSDPTVTAW 

GGLVNFS SLNRGNGSGAIDKD AI ESVRNFNGRY I P I SG S S I KI HENNS AY AD S SNAEKSRGARWDTSEWDT 

TSSPNNWYGAIVGEITQSEISFNMASSKSGNIWFAFNSNINAIGVPTKPVAPTAPTQPMYETEKPLEPAPV 

VPT^ENEPTPPVXTPDQPEPSKPEEPTYETEKPLEPAPVAPTYENEPTPPVKIPDQPEPSKPEEPTY 

PLEPAPVAPTYENEPTPPVKTPDQPEPSKPEEPTYDPLPTPPLAPTPKQLPTPPWPTVHFHYSSLIjAQPQ 

I NKEI KNEDGVDI DRTLVAKQS IGKFELKTEALTAGRPKTTS FVLVDPLPTGYXFDLDATKAASTGFDTTY 

DEASHTVTFKATDETLATYNADLTKPVETLHPTWGRVLNDGATYTNNFT^ 

PNDPDNPNNNYI KPTKVNKNKEGLNIDGKEVLAGSTbTYYELTWDLDQYKGDKS SKEAIQNGF YYVDDYPEE 
• ALDVRPDLVKVADEKGNQVS GVSVQQYDSLEAAPKKVQDLLKKANITVKGAFQLFSADNPEEF YKQYVSTG 
TSLVITDPMTVKSEFGKTGGKYENKAYQIDFGNGYATEWVNW 

YQTFNYRL IGGFI PQNHSEELE5DYSFVDDYDQAGDQYTGNYKTFS SLNLTMKDGSVI KAGTDLTSQTTAET 
DATNGIVTVRFKEDFIiQKI SLDS PFQAETYIjQMRRI AIGTFE1OTYVNTVNKVAYASNTVRTTTP I PRTPDK 
PTPI PTPKPKDPDKPETPKEPKVPSPKVEDPSAPI PVSVGKELTTLPKTGTNDATYMPYLGLAALVGFLGL 
GLAKRKED 

SEQ ID NO: 17 amino acid sequence comprising PspA from Streptococcus pneumoniae 
Genbank reference OI 282335 

MNKKKMI LTSLAS VAI I^AGFVAS QPTVVRAEE S PVASQ S KAEKDYDAAKKDAKNAKKAVEDAQKALDDAK 

AAQKKYDEDQKKTEEKAALEKAASEEMDKAVAAVQQAYIAYQQATDKAAKDAADKM 

NTVRAMWPEPEQLAETKKKSEEAKQKAPELTKKLEEAKAKLEEAEKKATEAKQ 

NQVHRLEQELKEIDESESEDYAKEGFRAPLQSKLDAKKAKLSKLEELSDKIDELDAEIAKLEDQLKAAE 

NNVEDYFKEGLEKTIAAKKAELEKTEADLKKAVNEPEKPAPAPETPAPEAPAEQPK 

PAEQPKPEKTDDQQAEEDYARRSEEEYlflajTQQQPPKAEKPAPAPKTG^ 

NNG S WYYLNSNGAMATGWLQYNG SWYYLNANGAMATGWAKVNG SWYYLNANGAMATGWLiQYNG S WYYLNAN 

GAMATGWAKVNGSWYYLNANGAMATGWLQYNGSWYYXjNANGA^ 

imJYYLEASGAMKASQWFKVSDKWYYVNGIiGAIAVNTTW 

SEQ ED NO: 18 amino acid sequence comprising a portion of Se89.9 of Streptococcus equi 
Genbank reference GI 2330384 

ESDIVDATRFSTTEIPKSGQVIDRSASIQAIiTNDIASIKGKIASLESRIiADPSSEAEVTAAQAKISQLQH 
QLEAAQAKSHKLDQQVEQIiANTKD SLRTQLLAAKEEQAQLKANLDKALALLiAS SKATIiHKLEAAMEEAKA 
RVAGLAS QKAQLEDLLAFEKNPNRI ELAQEKVAAAKKAL7U>TEDKLLAAQASIjSDLQAQRARLQIiS I ATI 

SEQ ID NO: 19 polynucleotide sequence comprising GST-40-fflS 

CTGGTTCCGCGTGQATCCCATATGAGTGTAGGCGTATCTCACCAAGTCAAAGCAGATGATAGAGCCTCAGG 

AGAAACGAAGGCGAGTAATACTCACGACGATAGTTTACCAAAACCAGAAACAATTCAAGAGGCAA^ 

CTATTGATGCAGTTGAAAAAACTCTC^GTCAACAAAAAGCAGAACTGACAGAGCTTG 

AAAACTACTGCTGAAATCAACCACTTAAAAGAGCAGCAAGATAATGAACAAAAAGCTTTAACCTCTGCACA 
AGAAATTTACACTAATACTCTTGCAAGTAGTGAGGAGACGCTATTAGCCCAAGGAGCCGA^ 
AGTTAACAGCTACTGAAACAGAGCTTCATAATGCTCAAGGAGATCAACATT^ 
GAACAAAAAGCTAGCATTTCAGCAGAAACTACTCGAGCTCAAGATTTAGTC^ 

AC AAAAT ATTGC TAAGCTC AATGCTATGATTAGC AATC CTGATGCTATCAC TAAAGC AGCTCAAACGGCTA 

ATGATAATACAAAAGCATTAAGCTCAGAATTGGAGAAGGCTAAAGCTGACTTAGAAAATCAAAA 

GTTAAAAAGCAATTGACTGAAGAGTTGGdAGCTCAGAAAGGTGCTCTAGCAGAAAAAGAGGCAGAACTTAG 

TC GTCTTAAATC CTC AGC TC CGTC TACTCAAGATAGC ATTGTGGGTAATAATACC ATGAAAGC ACCGCAAG 

GCTATCCTCTTGAAGAACTTAAAAAATTAGAAGCTAGTGGTTATATTGGATCAGCTAGTTACAATAATTAT 

TACAAAGAGCATGCAGATCAAATTATTGCCAAAGCTAGTCCAGGTAATCAATTAAATCAATACCAAGATAT 

TC C AGCAGATC GTAATC GC TTTGTTGATCCC GATAATTTGAC AC C AGAAGTGCAAAATGAGCTAGCGCAGT 
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TTGCAGCTCAGATGATTAATAGTOT 

CAAGAATTTGCAAGATTACTTAGTACC^GCT^^ 

CGGACAGCCAGGGGTATCAGGGCATTATGGTGTTGGGCCTCATGAT^ 

GAGCGTCAGGGCTCATTCGAAATGATGATAACATGTACGAGAATATCGGTGC 

GTGAATGGTATTAAACGTGGTATTTATGACAGTATCAAGTATATGCTCTTTA^^ 

TACATACGGCCATGCTATTAACTTTTTACGTGTAGATAAACATAACCCTAATGCGCCTG 

TTTCAACCAGCAATGTAGGATCTTTGAATGAACACTTTC 

CAACGCTTTAATAAGACCCCTATAAAAGCCGTTGGAAGTACAAAAGATTATGCCCAAAGAGTAGGCACTC 

ATCTGATACTATTGCAGCGATCAAAGGAAAAGTAAGCTCATTAGAA7ATCGTTTC 

AAGCTGATATTATGGCAGCCCAAGCTAAAGTAAGTCAACTTCAAGGTAAATTAGCAAGC^ 

TCAGACAGCTTAAATCTCCAAGTGAGACAATTAAATGATACTAAAGGTTCTTTC 

AGCTAAAGCAAAACAAGC^CAACTCGAAGCTACTC 

CCGCACTGCACCAGACAGAAGCCTTAGCAGAGCAAGCCGCAGCCAGAGTGACAGCACTGGTGGCTAAAAAA 
GCTCATTTGCAATATCTAAGGGACTTTAAATTGAATCCTAACCGCCTTCAAGTGATACGTC 
TAATACTAAGCAAGATTTGGCTAAAACTACCTCATCTTTGTTA 
AAGCTAAACAAAGCAGTCTAGAAGCTACTATTGCTACCACAGAACACCAG 

GCTAACGAAAAGGAATATCGCCACTTAGACGAAGATATAGCTACTGTGCCTGATTTGCAAGTAGCTC 

TCOTACGGGCGTAAAACCGCTATCATATAGTAAGATAGATACTACTCCGCTTGTTCAAG7UUVTC 

AAACGAAACAACTATTAGAAGCTTCAGCAAGATTAGCTGCTGAAAATACAAGTCTTGTAG 

GTTGGCCAAACCTCTGAAATGGTAGCAAGTAATGCCATTGTGTCTAAAATCACATC 

CTCATCTAAGACATCTTATGGCTCAGGATCTTCTACAACGAGCAATCTCATTTCTC 

CTCAAAGAGCTCTTAAAGCAGGAGTCGTCATGTTGGC^ 

GAATCTAAGGCGGCCGCACTCGAGCACCACCACCACCACCACCAC 



SEQ ID NO: 20 amino acid sequence comprising GST-40-HIS 
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SEQ ID NO: 21 polynucleotide sequence comprising 40a-HIS 

ATGAGTGTAGGCGTATCTCACCAAGTCAAAGCAGATGATAGAGCCTCAGGAGAAACGAAGGCGAGTAATAC 

TC ACGACGATAGTTTAC C AAAACCAGAAAC AATTC AAGAGGC AAAGGC AAC TATTGATGC AGTTGAAAAAA 

CTCTCAGTCAACAAAAAGCAGAACTGACAGAGCTTGCTACCGCTCTGACAAAAACTACTC 

C ACTTAAAAGAGC AGC AAGATAATGAACAAAAAGC TTTAAC CTCTGC AC AAGAAATTTACACTAAT ACTCT 
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SEQUENCE LISTING 

TGCAAGTAGTGAGGAGACGCTATTAGCCCAAGGAGCCGAACATCAAAGAGAGTTAACAGCT^ 
AGCTTCATAATGCTCAAGCAGATCAACATTC 

GCAGAAACTACTCGAGCTCAAGATTTAGTGGAACAAGTCAAAACGTC 

TGCTATGATTAGCAATCCTGATGCTATCACTAAAGCAGCTCAAACGGCTAATGATAATACAAAA 

GCTCAGAATTGGAGAAGGCTAAAGCTGACTTAGAAAATCAAAAAGCTAAAGTO 

GAGTTGGCAGCTCAGAAAGCTGCTCTAGCAGAAAAAGAGGCAGAACTTAGTCGTCTTAAATC 

GTCTACTCAAGATAGCATTGTGGGTAATAATACCATGAAAGCACCGCAAGGCTATCCTC 

AAAAATTAGAAGCTAGTGGTTATATTGGATCAGCTAGTTACAATAATTATTACAAAGAGCATC 

ATTATTGCCAAAGCTAGTCCAGGTAATCAATTAAATCAATACCAAGATATTC 

TGTTGATCCCGATAATTTGACACCAGAAGTGCAAAATGAGCTA 

GTGTAAGAAGACAATTAGGTCTACGACCAGTTACTG 

AGTACCAGCTATAAGAAAACTCATGGTAATACAAGACCATCATTTGTCTACGGACAGCCAGGGGTATCAGG 

GCATTATGGTGTTGGGCCTCATGATAAAACTATTATTGAAGACTCTGCCGGAGCGTCAGG 

ATGATGATAACATGTACGAGAATATCGGTGCTTTTAACGATGTGCATACTGTGAATGG 

ATTTATGACAGTATCAAGTATATGCTCTTTACAGATCATTTACACGGAAATACATACGG 

CTTTTTACGTGTAGATAAACATAACCCTAATGCGCCTGTTTACCTTGGAT^ 

CTTTGAATGAACACTTTGTAATGTTTCCAGAGTCTAACATTGC 

ATAAAAGCCGTTGGAAGTACAAAAGATTATGCCCAAAGAGTAGGCACTGTATCTGATACTATTC 
CAAAGGAAAAGTAAGCTCATTAGAAAATCGTTTGTCGGCTATTCATCAAGAAGCTGATA 
AAGCTAAAGTAAGTCAACTTCAAGGTAAATTAGCAAGCACACTTAAGCAGTCAGACAGCTTAAATCTC 
GTGAGACAATTAAATGATACTAAAGGTTCTTTGAGAACAGAATO 

ACTCGAAGCTACTCG^ATCAATCATTAGCTAAGCTAGCATCGTTGAAAGCCGCACTGCACCAGACAGAAG 

CCTTAGCAGAGCAAGCCGCAGCCAGAGTGACAGCACTGGTGGCTAAAAAAGCTCATTTGCAATATCT 

GACTTTAAATTGAATCCTAACCGCCTTCAAGTGAT^^ 

TAAAACTACCTCATCTTTGTTAAATGCACAAGAAGCTTTAGCAGCCTTACAAGCTA ' 

AAGCTACTATTGCTACCACAGAACACCAGTTGACTTTGCTTAAAACCTTAGCTAACGAAAAGGAATA 

CACTTAGACGAAGATATAGCTACTGTGCCTGATTTGCAAGTAGCTCCACCTCTTACGGGCGTAAAACCGCT 

ATCATATAGTAAGATAGATACTACTCCGCTTGTTCAAGAAATGGTTAAAGAAACGAAACAACTATTAGAAG 

CTTGAGCAAGATTAGCTGCTGAAAATACAAGTCTTC 

GTAGCAAGTAATGCCATTGTGTC TAAAATC AC ATCTTCGATTACTC AGC CC TC ATC TA^GAC ATCTTATGG 
CTCAGGATCTTCTACAACGAGCAATCTCATTTCTGATGTTGATGAAAGTACTCA AcQtG CGGCCGCAClfCG 

AGCACCACCACCACCACCACCAC 



SEQ ID NO: 22 amino acid sequence comprising 40a-HIS 
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SEQUENCE LISTING 

TSS ITQPSS KTSYGSOSSTTSNLI SDVDBSTQRAAA 
IiBHHHHHBB 

SEQ ID NO: 23 polynucleotide sequence comprising 40a-RR-HIS 

AT<^GTGTAGGCGTATCTCACCAAGTCAAAGCAGATGATAGAGCCTCAGGAGAAACGAAGGCGAGTAATAC 
• TCACGACGATAGTTTACCAAAACCAGAAACAATTCAAGAGGCAAAGGCAACTATTGATC 
CTCTCAGTCAACAAAAAGCAGAACTGACAGAGCTTGCTACCGCTCTGACAAAAAC^ 

C AC TT AAAAG AGC AGC AAG AT AATG AAC AAAAAG C TTT AAC C TC TGC AC AAG AAATTT AC AC T AAT AC TC T 
TGC AAGTAGTGAGGAGAC GC TATTAGC CC AAGGAGCC G AACATC AAAGAG AGTTAAC AGC TAC TGAAACAG 
AGCTTCATAATGCTCAAGCAGATCAACATTCAAAAGAGACTG^ 
GCAGAAACTACTCGAGCTCAAGATTTAGTGGAACAAGTCAAAACGTCTGAA 

TGCTATGATTAGCAATCCTGATGCTATCACTAAAGCAGCTCAAACGGCTAATGATAATACAAAAGCATO 

GCTCAGAATTGGAGAAGGCTAAAGCTGACTTAGAAAATCAAAAAGCTAAAGTTAAAAAGCAATTGACT 

GAGTTCGCAGCTCAGAAAGCTGCTCTAGCAGAAAAAGAGGCAGAACTTAGTCGTC 

GTCTACTC AAGATAGC ATTGTGGGTAATAATACC ATGAAAGCAC C GC AAGGCTATCCTCTTGAAGAACTTA 
AAAAATTAGAAGCTAGTGGTTATATTGGATCAGCTAGTTACAATAATTATTACAAAGAGCATGCA 
ATTATTGCCAAAGCTAGTCCAGGTAATCAATTAAATCAATACCAAGATATTCCAGCAGATCGTAATC 
TGTTGATCCCGATAATTTGACACCAGAAGTGCAAAATGAGCTAGCGCAGTT^ 

GTGT AcQtcQtC AATTAGGTCTACCACCAGTTACTGTTACAGCAGGATCACAAGAATTTGCAAGAOT 

AGTACCAGCTATAAGAAAACTCATGGTAATACAAGACCATCATTTGTCTACGGACAGCCAGGGGTATCAGG 

GC ATTATGGTGTTGGGCC TCATGATAAAAC TATTATTGAAGAC TCTGCCGGAGCGTCAGGGCTCATTCGAA 

ATGATGATAACATGTACGAGAATATC GGTGCTTTTAAC GATGTGC ATACTGTGAATGGTATTAAACGTGGT 

ATTTATGACAGTATCAAGTATATGCTCTTTACAGATCATTTACACG 

CTTTTTACGTGTAGATAAACATAACCCTAATGCGCCTGTTTACCTTG 

CTTTGAATGAACACTTTGTAATGTTTCCAGAGTC 

ATAAAAGCCGTTGGAAGTACAAAAGATTATGCCCAAAGAGTAGGCACTGTATCTGATACTATTGCAGCGAT 

CAAAGGAAAAGTAAGCTCATTAGAAAATCGTTTGTCGGCTATTCATCAAGAAGCTGATATT 

AAGCTAAAGTAAGTCAACTTCAAGGTAAATTAGCAAGCACACTTAAGCAGTCAGACA 

GTGAGACAATTAAATGATACTAAAGGTTCTTTGAGAACAGAATTACTAGCAGCTAAAGCAAAACAAGCACA 

ACTCGAAGCTACTCGTGATCAAT(^TTAGCTAAGCTAGCATCGTTGAAAGCCGCACTGCACCAGACAGAAG 

CCTTAGCAGAGCAAGCCGCAGCCAGAGTGACAGCACTGGTGGCTAAAAAAGCTCATTTGCAA 

GACTTTAAATTGAATCCTAACCGCCTTCAAGTGATACGTGAGCGCATTGATAATACTA^ 

TAAAACTACCTCATCTTTGTTAAATGCACAAGAAGCTTTAGCAGCCTTACAAGCTAAACAAA 

AAGCTACTATTGCTACCACAGAACACC^GTTGACTTTGCTTAAAACCTTAGCTAAC 

CACTTAGACGAAGATATAGCTACTGTGCCTGATTTGCAAGTAGCTCCACCTCTTACGGGCGTAAAACCGCT 

ATCATATAGTAAGATAGATACTACTCCGCTTGTTCAAGAAATGGTTAAAGAAACGAAACAACTATTA 

C TTCAGCAAGATTAGCTGCTGAAAATAC AAGTCTTGTAGC AGAAGC GCTTGTTGGCC AAACC TCTGAAATG 

GTAGCAAGTAATGCC^TTGTGTCTAAAATCACATCTTCGATTACTCAGCCCTCATCTAAG 

CTCAGGATCTTCTACAACGAGCAATCTCATTTCTGATGTTGATGAAAGTACTCAAcGtGCTO 

AGCACCACCACCACCACCACCAC 



SEQ ID NO: 24 amino acid sequence comprising 40a-RR-HTS 
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LEHHHHHHH 

SEQ ED NO: 25 polynucleotide sequence comprising 40a-RR (nat) 

ATGAGTGTAGGCGTATCTCACCAAGTCAAAGCAGATGATAGAGCCTCAGGAGAAACGAAGGCGAGTAATAC 

TCACGACGATAGTTTACCAAAACCAGAAACAATTCAAGAGGCAAAGGCAACTATTGA 

CTCTCAGTCAACAAAAAGCAGAACTGACAGAGCTTGCTACCGCTCTGACAAAAACTACTGCTGAAATC 

CACTTAAAAGAGCAGCAAGATAATGAACAAAAAGCTTTAACCTCTC 

TGCAAGTAGTGAGGAGACGCTATTAGCCCAAGGAGCCGAACATCAAAG 

AGCTTCATAATGCTCAAGCAGATCAACATTCAAAAGAGACTGCATTGTCA 

GC AGAAACTAC TC GAGCTC AAGATTTAGTGGAAC AAGTC AAAACGTCTGAAC AAAATATTGCTAAGCTC AA 

TGCTATGATTAGCAATCCTGATGCTATCACTAAAGCAGCTCAAACGGCTAATGATAATACAAAAGCATTAA 

GCTCAGAATTGGAGAAGGCTAAAGCTGACTTAGAAAATCAAAAAGCTAAAGTTAAAAAGC 

GAGTTGGCAGCTCAGAAAGCTGCTCTAGCAGAAAAAGAGGCAGAACTTAGTCGTCTTAAA 

GTCTACTCAAGATAGCATTGTGGGTAATAATACCATGAAAGCACCGCAAGGCTATCCTCTTGAAGAAGTTA 

AAAAATTAGAAGCTAGTGGTTATATTGGATCAGCTAGTTAC^ 

ATTATTGCC AAAGCTAGTC C AGGTAATCAATTAAATCAATAC C AAGATATTC C AGCAGATCGTAATCGCTT 

TGTTGATCCCGATAATTTGACACCAGAAGTGCAAAATGAGCTAGCGCAGTTTGCAGCTC 

GTGT AoQtcQtC AATTAGGTCTACC^CCAGTTACTGTTACAGCAGGATCACAAGAATTTGCAAGA 

AGTACCAGCTATAAGAAAACTCATGGTAATACAAGACCATCATTTGTCTACGGACAGCCAGGGGTATCAGG 
GCATTATGGTGTTGGGCCTC ATGATAAAAC TATTATTGAAGAC TCTGC CGGAGC GTC AGGGCTC ATTCG AA 
ATGATGAT AAC ATGTAC GAGAAT ATC GGTGC TTTTAAC GATGTGC ATACTGTGAATGGTATT AAACGTGGT 
ATTTATGACAGTATCAAGTATATGCTCTTTACAGAT^ 

CTTTTTACGTGTAGATAAACATAACCCTAATGCGCCTGTTTACCTTGGATT^TCAACCAGCAATGTAGGAT 
C TTTGAATGAAC ACTTTGTAATGTTTCC AGAGTCTAAC ATTGCTAACC ATCAAC GC^ 

ATAAAAGCCGTTGGAAGTACAAAAGATTATGCCCAAAGAGTAGGCACTGTATCTGATACTATTGCAGCGAT 
CA^GGAAAAGTAAGCTCATTAGAAAATCGTTTGTCGGCTATTCATCAAGAAGCTG 

AAGCTAAAGTAAGTCAACTTCAAGGTAAATTAGCAAGCACACTTAAGCAGTCAGACAGCTTAAATCTCCAA 
GTGAGACAATTAAATGATACTAAAGGTTCTTTGAGAAC^^ 

ACTCGAAGCTACTCGTGATCAATCATTAGCTAAGCTAGCATCGTTGAAAGCCGCACTGCACCAGACAGAAG 
CCTTAGCAGAGCAAGCCGCAGCCAGAGTGACAGCACTGGTGGCTAAAAAAGCTCATTTGCAATATC 
GACTTTAAATTGAATCCT AAC CGCCTTCAAGTGATACGTGAGC GC ATTGATAATACTAAGC AAGATTTGGC 
TAAAACTACCTCATCTTTGTTAAATGCACAAGAAGCTTTAGCAGCCTTACAAGC 

AAGCTACTATTGCTACCACAGAACACCAGTTGACTTTGCTTAAAACCTTAGCTAACGAAAAGGAATATC 

CACTTAGACGAAGATATAGCTACTGTGCCTGATTTGCAAGTAGCTC(^CCTCTTACGGGCGT 

ATC ATATAGTAAGATAGATACTAC TC CGCTTGTTC AAGAAATGGTTAAAGAAACGAAAC AACTATTAGAAG 

CTTCAGCAAGATTAGCTGCTGAAAATACAAGTCTTGTAGCAGAAGCGCTTGTTGGCCAAACCTCTGAA^ 

GTAGCAAGTAATGCCATTGTGTCTAAAATCACATCTTCGATTACTCAGCCCTCAT^CTAAGACATC 

CTCAGGATCTTCTACAACGAGCAATCTCATTTCTGATGTTGATGAAAGTACTCAAcGt 



SEQ ID NO: 26 amino acid sequence comprising 40a-RR (nat) 
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SEQ ID NO: 27 polynucleotide sequence comprising HTS-40a NH 

ATGGQATCGCATCACCATCACCATCACGCTAGTAGTGTAGGCGTATC 

AGCCTCAGGAGAAACGAAGGCGAGTAATACTC^ 

GAAAGGGAACTATTGATGCAGTTGAAAAAACTCx^ 

GCTCTGACAAAAACTACTGCTGAAATCAACCACTTAAAAGAGCAGCAAGATa^ 
CTCTGCACAAGAAATTTACACTAATACTCTTGCAAGTAGTGAGGAGACGCTATTAGCCCAAG 
A^AAAGAGAGTTAACAGCTACTGAAACAGAGCTTCATAATGCTCAAG(^GATC 
GCATTGTCAGAACAAAAAGCTAGCATTTCAGCA 

AACGTCTGAACAAAATATTGCTAAGCTCAATGCTATGATTAGCAATCCTGATGCTATCACTAAAv^ 

AAACGGCTAATGATAATACAAAAGCAOTAAGCTCAGAATTGGAGAAGTC 

AAAGCTAAAGTTAAAAAGCAATTGACTGAAGAGTTGGCAGCTCAGAAAGC 

AGAACTTAGTCGTCTTAAATCCTCAGCTCCGTCTACTCAAGATAGCATTGTGGGTAAT^ 

CACCGCAAGGCTATCCTCTTGAAGAACTTAAAAAATTAGAAGCTAGTGGTTATAT^ 

AATAATTATTACAAAGAGCATGCAGATCAAATTAOTGCCAAAGCTAGTC 

CCAAGATATTCCAGCAGATCGTAATCGCTTOGTTGATCCCGATAATTTGACACCA 

TAGCGCAGTTTGCAGCTCACATGATTAATAGTGTAAGAAGACAATTAGGTCTACCACC^ 

GCAGGATCACAAGAATTTGCAAGATTACTTAGTACCAGCTATAAGAAAACTCATGG 

ATTTGTCTACGGACAGCCAGGGGTATCA 

ACTCTGC CGGAGCGTCAGGGC TC ATTCGAAATGATGATAAC ATGTACG AGAATATC GGTGCTTTTAAC GAT 

GTGCATACTGTGAATGGTATTAAACGTGGTATTTATGACAGTATCAAGTATATGCTC 

ACACGGAAATACATACGGCCATGCTATTAACTTTTTACGTGTAGATAAACATA^ 

accttggattttcaac c agcaatgtaggatc tttgaatgaac ac tttgtaatgtttcc agagtctaacatt 
gctaaccatcaacgctttaataagaccccta 

aggcactgtatctgatactattgcagcgatcaaaggaaaagtaagctcattag;^^ 

ttgatcaagaagctgatattatggcagcccaagctaaagtaagtcaact^ 

cttaagcagtcagacagcttaaatctccaagtgagacaattaaatgatactaaatc 

attactagcagctaaagcaaaacaagcacaactcgaagctactcgtgatcaatc 

cgtoxsaaagccgcactgc^ccagacagaagccttagcagagcaagccgcagccagagtv^ 

gctaaaaaagctcatttgc aatatc taagggactttaaattgaatc ctaac c gc cttc aagtgatacgtga 

gcgcattgataatactaagcaagatttggctaa 

cagccttacaagctaaacaaagcagtctagaagctactattgctaccacagaacaccagttgactttv^ 
aaaaccttagctaacgaaaaggaatatcgccacttagacgaagatatagctactgtgcctc 

AGCTCCACCTCTTACGGGCGTAAAACCGCTATCATATAGTAAGATAGATACTACTCCGCTTGTTCi^ 

TGGTTAAAGAAACGAAACAACTATTAGAAGCTTCAGCAAGATTAGCTGCTGAAAATAC 

GAAGC GC TTGTTGGC CAAACCTCTGAAATGGT AGC AAGTAATGC CATTGTGTC TAAAATCAC ATCTTC GAT 

TACTCAGCCCTCATCTAAGACATCTTATGGCTCAGGATCTTCTACAACGAGCAA 
ATGAAAGTACTCAAcGt 

SEQ ID NO: 28 amino acid sequence comprising HIS-40a NH 
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SEQ ID NO: 29 polynucleotide sequence comprising HIS-40a CH 

ATGGCTAGTAGTGTAGGCGTATCTCACCAAGTCAA 

TAATACTCACGACGATAGTTOACCAAAACCAGAAACAAOT 

AAAAAACTCTCAGTCAACAAAAAGCAGAACTGACAGAGCTTGCT^ 

ATC AACCA§TTAAAAGAGC AGC AAGATAATGAAC AAAAAGCTOT TAA 

TACTCTTCCAAGTAGIX^GGAGACGCTATTAGCCCAAGGAGCCGAACATC 

AAACAGAGCTTCATAATGCTCAAGCAGATCAA 

ATTTCAGCAGAAACTACTCGAGCTCAAGATTTAGTGGAACAAGTCAAAACGTCT 

GCTCAATGCTATGATTAGCAATCCTGATGCTATCACTAAAGCAGCTCAx^ 

CAOTAAGCTCAGAAx^GAGAAGGCTAAAGCTGACTTAGAAA^ 

ACTGAAGAGTTGGCAGCTCAGAAAGCTGCTCTAGCAGAAAAAGAGGCAGAACTTAGTC 

AGCTCCGTCTACTCAAGATAGCATTGTGGGTAATAATACCATGAAAGCACCGCx^ 

AACTTAAAAAAl^AGAAGCTAGTGGTTATATTGGATCAGCTAGTTACx\^ 

GATC AAATTATTGCC AAAGCTAGTC C AGGTAATC AATTAAATCAATACC AAGATATTCC AGCAGATC GTAA 
TCGCTl^GTTCATCCCGATAAT^ 

xTAATAGTGTAAGAAGACAATTAGGTCTACCACCAGTTACTGTTACAGCAGGATCACAAGAAxTTC 

OTACTOAGTACCAGCTATAAGAAAACTCATCGTAATACAAGACCATC 

ATCAGGGCATTATGGTGTTGGGCCTCATGATAAAACTATTATTGAA^ 

TTC GAAATG ATGATAAC ATGTACGAGAATATC GGTGCTTTTAAC GATGTGC ATAC TGTG AATGGTATTAAA 

CGTGGTAxTTATGACAGTATCAAGTATATGCTCTx^ACAGATC 

TATTAACTTTTTACGTGTAGATAAACATAA 

TAGGATCTTTGAATGxVvCACTTTGTAATGTTTCCAGAGTCT 

ACCCCTATAAAAGCCGTTCGAAGTACAAAAGATCATGCCCAAA^ 

AGCGATCAAAGGAAAAGTAAGCTCATTAGAAAATCGTTTC 

CAGCCCAAGCTAAAGTAAGTCAACTTCAAGGTAAATTAGCAAGCACACTT 

CTCCAAGTCAGACAAOTAAATGATACTAAAGGTTC 

AGCACx\ACTCGAAGCTACTCGTGATCAATCATTAGCTAAGCTAGCATCGT^ 
CAGAAGCCTTAGCAGAGCAAGCCGCAGCCAGAGTGACAGGACTGGTGGCTAAx^^ 

CTAAGGGAC TTTAAATTGAATCCTAACC GC CTTC AAGTGATAC GTGAGCGC ATTGATAATACTAAGC AAG A 

TTTGGCTAAAACTACCTCATCTTTGTTAAATGCACAAGAAGCTT^ 

GTCTAGAAGCTACTATxX^TACCACAGAACACCAGxTGACTTTC 
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TATCGCCACTTAGACGAAGATATAGCTACTGTGCCTGATTTGCAAGTAGCTCCAC 

ACCGCTATCATATAGTAAGATAGATACTACTCCGCTTGTTCAAGAAATGGTTA 

TAGAAGCTTCAGCAAGATTAGCTGCTGAAAATACA^ 

GAAATGGTAGCAAGTAATGCCATTGTGTCTAAAATCACATCTTCGATO 

TTATGGCTCAGGATCTTCTACAACGAGCAATCTCATTTCTG^ 

CACTCGAGCACCACCACCACCACCAC 



SEQ ID NO: 30 amino acid sequence comprising HIS-40a CH 
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SEQ ID NO: 31 polynucleotide sequence comprising HIS-40a-RR NH 

ATGGGATCGCATCACCATCACCATCACGCTAGTAGTGTAGGCGTATCTCACCAAGTCAAAGCAGATGATAG 
AGCCTCAGGAGAAACGAAGGCGAGTAATACTCACGACGATAGTTTACOxAAACCAGAAACAATO 
CAAAGGCAACTATTGATGCAGTTGAAAAAACTCTCAGTCAAC 
GCTCTGACAAAAACTACTGCTGAAATCAACCACTTAAAAGAGCAGCAAGATAATC 
' CTCTGCACAAGAAATTTACACTAATACTCTTGCAAGTAGTGAGGAGACGCTATTAGCCCAAGGA 
ATCAAAGAGAGTTAACAGCTACTGAAACAGAGCTTCATAATGCTCAAGCAGATCAAC 
GCATTGTCAGAACAAAAAGCTAGCATTTCAGCAGAAACTACTCGAGCTCAAGATTTAGTGGAACAAGTCAA 
AACGTCTGAACAAAATATTGCTAAGCTCAATGCTATGATTAGCAATCCTGATGCTATCACTAAAGCAGCTC 
AAACGGCTAATGATAATACAAAAGCATTAAGCTCAGAATTGGAGAAGGCTAAAGCTGACTTAGAAAATC^ 
7^GCTAAAGTTAAAAAGCAATTGACTGAAGAGTTGGCAGCTCAGAAAGCTGCTCTAGCAGAAAAAGAG 
AGAACTTAGTCGTCTTAAATCCTCAGCTCCGTCTACTCAAGATAGCATTGTGGGTAATAATACCATGi^ 
CACCGCAAGGCTATCCTCTTGAAGAACTTAAAAAATTAGAAGCTAGTGGTTATATTGGATC 
AATAATTATTACAAAGAGCATGCAGATCAAATTATTGCCAAAGCTAGTC 

CC AAGATATTCC AGC At^ATC GTAATC GCTTTGTTG ATCCCGATAATTTGAC AC CAGAAGTGCAAAATGAGC 
TAGCGCAGTTTGC AGCTC AC ATGATTAAT AGTGTAC Gt C GtCAATTAGGTCTACC ACC AGTTACTGTTACA 
GCAGGATCACAAGAATTTGCAAGATOACTTAGTACCAGCTATAAGAAAACTC^ 
ATTTGTCTACGGACAGCCAGGGGTATCAGGGCATTATGGTG 

ACTC TGC CGGAGCGTC AGGGCTCATTC GAAATGATGAT AAC ATGT ACGAGAAT ATCGGTGCTTTTAACGAT 
GTGCATACTGTGAATGGTATTAAACGTGGTATTTATGACAGTATCAAGTATATGCTCTTO 
ACACGGAAATACATACGGCCATGCTATTAACTTTTTACGTGTAGATAAACATAACCCTAATGCGCCTGTT^ 
AC CTTGGATTTTC AACCAGC AATGTAGGATC TTTG AATGAAC ACTTTGTAATGTTTCC AGAGTCTAACATT 
GCTAACCATCAACGCTTTAATAAGACCCCTATAAAAGCCGTTGGAAGTACAAAAGATTATGCCCAAAGAGT 
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AGGCACTGTATCTGATACTATTGCAGCGA^ 
TTC^TCAAGAAGCTGATATTATGGCAGCCCA^ 

CTTAAGCAGTCAGACAGCTTAAATCTCCAAGTGAGACAATTAAATC^ 
ATTACTAGCAGCTAAAGCAAAACAAGCACAACTCGAAGCTACTCGTC 
CGTTGAAAGCCGCACTGGACGAGACAGAAGCCTTAGCA 

GCTAAAAAAGCTCATTTGCAATATCTAAGGGACTTTAAATTGAATC 

GCGCATTGATAATACTAAGCAAGATTTGGCTAAAACTACCTCATCTTTGTO 

CAGCCTTACAAGCTAAACAAAGGAGTCTAGAAGCTACTATTC 

AAAACCTTAGCTAACGAAAAGGAATATCGCCACTTAGACGAAGATATAGCTACTGTGCCTGATTTG 
AGCTCCACCTCTTACGGGCGTAAAACCGCTATCATATAGTAAGATAGATACTACTCCGCTTGTTC 
TGGTT7VAAGAAACGAAACAACTATTAGAAGCTTCAGCAAGATTAGCTGCTGAAAATACAAGTC 
GAAGCGCTTGTTGGCCAAACCTCTGAAATGGTAGCAAGTAATG 

TACTCAGCCCTCATCTAAGACATCTTATGGCTCAGGATCTTCTACAACGAGCAATCTCATTTC 
ATGAAAGTACTCAAcOt 



SEQ ID NO: 32 amino acid sequence comprising HIS^Oa-RR NH 
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D E S T Q R 

SEQ ID NO: 33 polynucleotide sequence comprising 40N-HIS 

ATGCAAGTCAAAGCAGATGATAGAGCCTCAGGAGAAACGAAGGCGAGTAATACTCACGACGATAGTTTACC 
AAAACCAGAAACAATTCAAG^GGCAAAGGCAACTATTGATGCAGTTGAAAAAACTCTCAGTC 
CAGAACTGACAGAGCTTGCTACCGCTCTGACAAAAACTACTGCTGAAATCAACCACTTAAAAGAGCAGCAA 
GATAATGAACAAAAAGCTTTAACCTCTGCACAAGAAATTTACACTAATA 

GCTATTAGCCCAAGGAGCCGAACATCAAAGAGAGTTAACAGCTACTGAAACAGAGCTTCATAATGCTC 
CAGATGAACATTCAAAAGAGACTGCATTGTCAGAACAA 

CAAGATTOAGTGGAACAAGTCAAAACGTCTGAACAAAAT 

TGATGCTATCACTAAAGCAGCTCAAACGGCTAATGATAATACAAAAGCATTAAGCTCAGAATTGGAGAAGG 
CTAAAGCTGACTTAGAAAATCAAAAAGCTAAAGTTAAAAAGCAATTGACTGAAGAGTTG 
GCTGCTCTAGC AGAAAAAGAGGC AGAACTTAGTC GTCTTAAATCCTC AGC TCC GTCTACTCAAGATAGC AT 
TGTGGGTAATAATACCATGAAAGCACCGCAAGGCTATCCTC 

GTTATATTGGATCAGCTAGTTACAATAATTATTACAAAGAGCATGCAGATCAAATTATTGCCAAAGCTAGT 
CCAGGTAATCAATTAAATCAATACCAAGCGGCCGCACTCGAGCACCACCACCACCACCACCAC 
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SEQUENCE LISTING 
SEQ ID NO: 34 amino acid sequence comprising 40N-HIS 

MQVKADDRASGETKASNTHDDSLPKPETIQEAKATI 
DAVBKTLSQQKABIiTELATALTKTTAEINHLKEQQD 
NBQKALTSAQEIYTNTLASSEETLLAQGAEHQRELT 
ATETELHNAQADQHSKETALSBQKAS I SAETTRAQD 
LVEQVKTSEQNIAKLNAMI SNPDAITKAAQTANDNT 
KALSSELEKAKADLENQKAKVKKQLTEELAAQKAAL 
AEKEABLSRLKSSAPSTQDSIVGNNTMKAPQGYPLE 
ELKKLEASGYIGSASYNNYYKEHADQI IAKASPGNQ 
IiNQYQAAALEHHHHHHH 

SEQ ID NO: 35 amino acid sequence comprising GAS 1 17 

MTLKKHYYIiLSLLALVTVGAA FNTSQSVSAQVYSNEGYHOHLTDEKSHLQYSKDN^ 
GRHYS S YYYYNLRTVMGLS SEQDI EKHYEELKNKLHDMYNH Y 

SEQ ID NO: 36 polynucleotide sequence encoding OAS 117 

ATGACACTAAAAAAACACTATTATCTTCTCAGCCTGCTAGCTC 

AAGCCAGAGTGTCAGTGCACAAGTTTATAGCAATGAAGGGTATCACCAGKIATTTGACTC 
ACCTGCAATATAGTAAAGACAACGCACAACTTCAATTGAGAAATATCC1TGACGGC 
GGGAGACACTACTCTAGCTATTATTACTACAACCTAAGAACCGTTATGGGACTATCAAGTGAG 
TGAAAAACACTATGAAGAGCTTAAGAACAAGTTACATGATATGTAC^ 

SEQ ID NO: 37 amino acid sequence comprising OAS 117 leader sequence 

TLKKHYYLLSLLALVTVGA 

SEQ ID NO: 38 amino acid sequence comprising fragment of GAS 1 17 where leader sequence 
is removed 

AFNTSQSVSAQWSNEGYHQHLTDEKSHLQYSKDNAQ S 
EQD I EKHYEELKNKLHDMYNHY 

SEQ ID NO: 39 amino acid sequence comprising GAS 130 

MSHMKKRPEVLS PAGTLEKLKVAI DYGADAVFVGGQAYGLRS RAGNF SMEELQEG I DYAHARGAKVYVAAN 
MVTHEGNEIGAGEWFRQLRDMGLDAVIVSDPALIVTCSTEA 

VLAREVNMAELAEI RKRTDVE I EAFVHGAMC I S YSGRCVLSNHMSHRDANRGGC S Q S C RWKYDL YDMP FGG 
ERRSDKGEIPEDYSMSSVDMCMIDHIPDLIENGVDSLKIEGRMKSIHWSTVTNCYKAAVGAYMESPEAFY 
AI KEELIDELWKVAQRELATGF YYGI PTENEQLFGARRKI PQYKFVGEWAFDS ASMTATI RQRNVIMEGD 

RIECYGPGFRHFET\A^CDLHDADGQKIDRAPNPMELLTISIjPREVKPGDMIRACKEGLVNIjYQKDGTSKW 
RT 

SEQ ID NO: 40 polynucleotide sequence encoding GAS 130 

ATGTCACATATGAAAAAACGTCCCGAGGTCTTATCACCTGCTGGAACACTTGAAAAATTAAAAGTTGCGAT 

TGACTATGGCGCAGATGCTGTTTTTGTTGGAGGGCAGGCCTATGGCCTAAGAAGCCGCGCTGGTAAC 

CTATGGAAGAATTGCAAGAAGGCATTGATTATGCACATGCGCGTGGA 

ATGGTTACCCACGAAGGGAACGAAATTGGTGCGGGCGAGTGGTTTCGTCAACTGCGTGATATGGGGCTTGA 
TGCGGTCATTGTTTCAGATCCAGCCTTGATTGTTATTTGTTCAACAGAAGCCCCA 

TGTC AACGC AAGCTTC ATC TACC AATTAC GAGACCTTTGAATTTTGGAAAGCC ATGGGC TTGAC CC GAGTT 
GTTTTAGCTCGCGAGGTTAATATGGC C GAGTTAGC AGAAATCCGC AAGC GGAC AGATGTGGAAATTGAAGC 
CTTTGTCGATGGAGCCATGTGTATCTCTTATTCAGGCCGCTGTGTTTT 

ATGCCAACAGGGGCGGCTGCTCACAGTCTTGCCGCTGGAAGTATGATTTGTATGACATGCCATTTGGAGGA 

GAGCGCCGCTCCTTAAAAGGGGAAATTC C AGAAGAC TATTC TATGTC CTC TGTTGAC ATGTGTATGATTGA 

CC ATATTCCTGAC CTGATTGAAAATGGGGTTGATAGC TTAAAAATTGAAGGC C GAATGAAATCTATCC ACT 

ACGTCTCAACCGTAACCAACTGTTACAAGGCGGCTGTAGGTGCTTACATGGAAAGCCCAGAAGCTTTT^ 

GCTATCAAAGAGGAATTGATTGACGAGTTGTGGAAGGTTGCCCAGCGCGAGTTGGCTAC 

TGGTATC CCAACTGAAAATGAAC AATTATTTGGTGCTCGC C GC AAAATTC C AC AATATAAATTTGTCGGAG 

AAGTAGTTGCCTTTGACTCAGCTAGCATGACAGCGACCATTCGTC 
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CGGATTGAATGTTATGGACCAGGTTTCCGTCATTTTGAAA^ 

CCAAAAQATTGACCGTGCCCCAAATCCAATGQAACTCTTAACCA 

GGGATATGATTAGGGCTTGCAAGkSAAGGTCTGGTTAACCTCTA 
AGAACATAG 

SEQ ID NO: 41 amino acid sequence comprising OAS 277 

MTTMQKTI SLLSLALLIGLLGTSGKAI SVYAQ I)QHTDNVIAESTISQVSVEASMRGTEPYIDATVTTDQPV 

RQPTQATITLKDASDNTINSWVYTMAAQQRRFTAWFD^ 

KARKTPTNMQQKDTSKAMTNSVDVDTKAQTO 

SQKNGSNKTKMLVDKEEVKPTSKRGFPWVLLGLWSLAAGLFIAIQKVSRRK 

SEQ ID NO: 42 polynucleotide sequence encoding OAS 277 

ATGACAACTATGCAAAAAACAATTAGCTTATTATCACTAGCTTTAC 

C AAAGCC ATATCTGTGTATGC AC AAGATC AGC ACACTGATAATGTTATAGC TG AATC AAC TATTAGTC AGG 
TCAGTGTTGAAGCCAGTATGCGTGGAACAG^CCTTATATTGATGCTACAGTCACCACAGATC 
AGACAACCAACTCAGGCAACGATAACACTTAAAGACGCTAGTGATAATACTATTAATAGTTGGGTATATAC 
TATGGCAGCGCAACAGCGTCGTTTTACAGCTTG 

TAACTGTCACCGTTCATACTCAAGAAAAGGCAGTAACTGGTCAATCAGGAACTGTTC 

AAAGCTAGAAAAACACCAACTAATATGCAACAAAAGGATACTTCTAAAGCAATGACGAATTCAGTCGATGT 
AGACACAAAAGCTCAAACAAATC AATC AGC TAACC AAG AAATAGATTC TAC TTC AAATCCTTTCAGATC AG 
CTACTAATCATCGATCAAC TTCCTTAAAGCGATCTACTAAAAATGAGAAAC TTACACC AACTGCTAGT AAT 
AGCCAAAAAAACGGTAGCAACAAGACAAAAATGCTAGTGGACAAAGAGGAAGTAAAACCTACTTCAAAAAG 
AGGATTCC CTTGGGTC TTATTAGGTCTAGTAGTCAGTTTAGCTGC AGGTTTATO 
TATCTAGACGAAAATAA 

, SEQ ID NQ: 43 amino acid sequence comprising N-terminal leader sequence of OAS 277 

TTMQKTX SLLSLALLI GLLGTSGKAI SVYA 

SEQ ID NO: 44 amino acid sequence comprising firagment of GAS 277 where N-terminal leader 
sequence is removed 

QDQHTDNVIAESTISQVSVEASMRGTEPYIDATVTTD^ 
FTAWFDLTGQKSGDYHVTVTVHTQEKAVTGQS 
QSANQEIDSTSNPFRSATNHRSTSLKRSTKNEKLTPTASNSQKN^ 
GLWSLAAGLFIAIQKVSRRK 

SEQ ID NO: 45 amino acid sequence comprising GAS 236 

MTQMN YTGKVKRVAI I ANGKYQSKRVASKLFSVFKDDPDFYLSKKNPD I VI S I GGDGMLLSAFHMYEKELD 
KVRFVGIHTGHLGFYTDYRDFEVDKLI DNLRKDKGEQI S YPILKVAITLDDGRWKARALNEATVKRI EKT 
MVADVI INHVKFESFRGDGI SVSTPTGSTAYNKSLGGAVLHPTIEALQLTEI S SLNNRVFRTLGSSI 1 1 PK 
KDKIEIiVPKRLGIYTISIDNKTYQLKNVTKVEYFIDDEKIHFVSSPSHTSFWERVKDAFIGEIDS 

SEQ ID NO: 46 polynucleotide sequence encoding GAS 236 

ATGACACAGATG AATTATACAGGTAAGGTAAAACGAGTTGCTATTATTGCAAATGGTAAGTACCAAAC^TAA 
ACGCGTCGCCTCCAAACTTTTCTCCGTATTTAAAGATGATCCTGATTT 

ATATTGTGATTTCTATTGGCGGAGATGGGATGCTCTTATCTGCCTTTCACATGTATGAAAAAGAATTAGAT 

AAGGTACGTTOTGTAGGAATCCACACCGGTCATCTTGGCTTTTATACCGATTATAGGGA^^ 

TAAATTAATTGATAATTTAAGAAAAGACAAGGGAGAACAAATCTCTO 

CTTTAGATGATGGTCGTGTGGTTAAAGCGCGTGCTTTGAATGAAGCGACGGTTAAGCGTATTC 
ATGGTAGCAGATGTTATTATTAACCATGTCAAATTTGAAAGCTTCCGAGGTGATGG 

CCCGACAGGGAGCAC AGC CTAC AATAAATC TTTAGGTGGTGC TGTCTTGC ATCCGAC GATTGAAGCGCTGC 
AATTGACGGAAATTTCCAGTCTTAATAACCGTGTCTTTAGAACCTTGGGCTC 

AAAGATAAGATTGAGTTAGTGCC AAAACGATTAGGAATTTATACC ATTTC C ATTGATAATAAAACC TATC A 

GTTAAAAAATGTGACGAAGGTGGAGTATTTTATCGACGATGAGAAAATTC 

ATACGAGCTTTTGGGAAAGGGTCAAGGATGCCTTTATTGGAGAGATTGACTCATGA 
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SEQ ID NO: 47 amino acid sequence comprising N-terminus leader sequence of OAS 236 

MTQM 

SEQ ID NO: 48 amino acid sequence comprising a fragment of OAS 236 where the N-terminal 
leader sequence is removed 

NYTCKVKRVAI IANGKYQSKRVASKLFSVF 

VG I HTGHLGPYTDYRDF EVDKLI DNLRKDKG EQ I S YP I LKVAI TLDDGRVVKARALNEATVKRI EKTMVAD . 

VIINHVKFESFRGIXUSVSTPTGSTAYNKSLGGAVLHPTIEA^ 

ELVPKMjGIYTISIDNKTYQLKNVTKVEYFIDDEKIHFVSSPSHTSFWERVKD 

SEQ ID NO: 49 amino acid sequence comprising OAS 389 

MRNEMAKIMN\TTCEEVI ALAAT^ 
AVTVACGFLHDWEOTDITLDEIEADFGHDARDIV^ 

LVKLADRLHNMRTLKHLRKDKQERI SRETMEI YAPLAHRLGI SRI KWELEDLAFRYLNETEFYKI SHMMKE 

KRREREALVEAIVSKVKTYTTQQGLFGDVYGRPKHIYSIYRKMRDKKKRFDQIFDLIA 

MVGYIHELWRPMPGRFKDYIAAPKANGYQSIHTTVYGPKGPIEIQIRTKDMHQVAEYGVAAHWAYKKGVRG 

KVNQAEQAVGMIWIKELVEIiQDASNGDAVDFVDSVKEDIFSERIYWTPTGAVQELPKESG 

QIGEKATGAKVNGRMVPLTAKLKTGDWEI I TNANSFGPSRDWVKLVKTNKARNKI RQFFKNQDKELSVNK 

GRDLLVSYFQEQGWANKYLDKKRIEAILPKVSVKSEESLYAAVGFGDISPISVFNKLTEKERRE^ 

KAEAEELVKGGEVKHENKDVLKVmSENGVIIQ 

' NI KSQDGYQERLI EVEWDLDNS SKDYQAE I D I YGLNRS GLLNDVLQILSNSTKS I STVNAQPTKDMKFANI 
HVS FGI PNLTHLTTWEKI KAVPDVYSVKRTNG 

SEQ ID NO: 50 polynucleotide sequence encoding OAS 389 

ATGAGGAACGAAATGGCAAAAATAATGAACGTAACAGGAGAAGAAGTCATTGCCTTAGCGGCCACCTATAT 
GACCAAGGCTGATGTGGCTTTTGTGGCAAAGGCTTTAGCATATGCAACAGCGGCCCATTTC 
GAAAGTCAGGCGAACCCTATATCGTCCATCCGATTCAGGTC 
GCTGTGAGAGTTGCTTGTGGCTTTTTACATGATGTCG 

AGCAGACTTTGGCCATGATGCTCGTGATATCGTTGATGGTGTCACCAAGT^ 

CTCATGAGGAGCAACTCGCCGAAAACCATCGCAAAATGCTGATGGCTATGTCCAAAGATATTCGCGTGATT 

TTGGTGAAATTGGCTGACCGCCTGCATAATATGCGCACCCTCAAACATTTGCGCAAGGACAAACAAGAGCG 

GATTTCGCGCGAAACCATGGAAATCTATGCCCCCTTG 

AACTAGAAGATTTGGCTTTTCGTTACCTCAATGAAACCGAATTTTAG^^ 

AAACGTCGCGAGCGTGAAGCTTTGGTAGAGGCTATTGTCAGTAAGGTCAAAACCTATACGACA 

GTTGTTTGGAGATGTGTATGGCCGACCAAAACACATTTATTCGATC 

AACGATTCGATGAGATTTTTGATCTGATTGCCATTCGTTGTGTCATGGAA 

ATGGTTGGCTATATTCATGAGCTTTGGCGTCCCATGCCAGGCCGCTTC 

AGCTAATGGCTACCAGTCTATTCATACCACCGTGTATGGGCCAAAAGGACCTATTGAGATTCAAATCAGAA 

CTAAGGACATGCATCAAGTGGCTGAGTACGGGGTTGCTGCTCACTGGGCTTATAAAAAAGGC 

AAGGTC AATC AAGCTGAGC AAGCCGTTGGC ATGAACTGGATC AAAGAGC TGGTAGAATTGCAAG ATGC C TC 

AAATGGCGATGCAGTGGACTTTGTGGATTCGGTCAAAGAAGACATTTTTTCTGAACGGATTTATGTCTTTA 

CACCGACAGGGGCCGTTCAGGAGTTACCAAAAGAATCAGGTCCTATTGATTTTGCTTATGC 

CAAATCGGTGAAAAAGCAACAGGTGCCAAAGTCAATGGACGTATGGTTCCTCTC 

AGGAGATGTGGTTGAAATCATCACCAATGCCAATTCC 

AAACCAATAAGGCTCGCAACAAAATTCGTCAGTTCTTTAAAAATCAAGACAAGGAATTGTCA 

GGCCGTGATTTGTTGGTGTCTTATTTTCAAGAGCAGGGCTACGTTG^ 

CATTGAAGCCATCCTTCCAAAAGTCAGTGTGAAGAGCGAAGAAT 

AC ATTAGTCC TATCAGTGTC TTTAAC AAGTTAACCGAAAAAGAGC GCC GTGAAGAAGAAAGGGCC AAGGCT 
AAAGC AGAAGCTGAAGAATTGGTTAAGGGC GGTGAGGTC AAAC AC GAAAAC AAAGATGTGC TC AAGGTTC G 
CAGTGAAAATGGAGTCATTATCCAAGGAGCATGAGGCCTCTTGATGCGGATTGCCAAGTGTTC 
TACCTGGTGATCCTATTGACGGCTACATTACGAAAGGGCGTGGCATTGCGAT^ 

AAC ATTAAGAGTC AAGATGGCTAC C AAGAAC GCTTGATTGAGGTCGAGTGGGATTTGGAC AATTC GAGTAA 

AGATTATCAGGCTGAAATTGATATCTATGGGCTCAATCGTAGTGGTCTGCTTAATGA 

TATCAAACTCAACCAAGAGCATATCGAGAGTCAATGCTCAGCCGACCAA 

C AC GTGAGC TTTGGC ATTC C AAATC TGACGC ATCTGACCACTGTTGTCGAAAAAATC AAGGCAGTTCC AGA 
TGTTTATAGCGTGAAGCGGACCAATGGCTAA 
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SEQIDNO:51 amino acid sequence comprising OAS 504 

MKTRITELLNIDYPI PQGGMAWVADGDIAGAVSNAGGLG I IGGGNAPKEWKANI DRVKAITDRPFGVNIM 
LL S PFADD IVDIiV I E EGVKWTTGAGNPGKYMERIiHQAGI IVVPWPSVALAKW4EKIX^AV1AEGMEAG 
GHIGKLTTMSLVRQWEAVS I PVIAAGGI ADGHGAAAAFMI^AEAVQIGTRFVVAKESNAHQNFKDKIIjAA 
KDI DTVI SAQWGH PVRS I KNKLT S AYAKAEKAFLIGQKTATDI EEMGAG SLRHAVI EGDWNG SVMAGQI 
AGLVRKEESCETILKDIYYGAARVIQNEAKRWQSVSIEK 

« 

SEQ ID NO: 52 polynucleotide sequence encoding OAS 504 

ATGAAAACACGTATTACAGAATTACTTAATATTGATTACCCCATTTTTC 

TGATGGTGATTTAGCAGGTGCAGTTTCTAATGCTGGTGG 

AAGAAGTCGTTAAAGCTAATATTGATCGTGTCAAAGCTATTACT 

CTTTTATCTCCTTTTGCTGATGATATCGTTGATCTGGTCATTGAAGAAGGTGTTA 

CGCAGGAAATCCAGGAAAGTATATGGAAAGACTGCACCAGGCGGGTATAATCGTTGTTCCTG 

GCGTTGCGCTAGCCAAACGTATGGAAAAGCTTGGGGTAGATGCTGT^ 

GGACATATTGGCAAGTTAACGACTATGTCT^^ 

TGCGGCAGGTGGTATAGCTGATGGTCATGGTGCAGCAGCAGCA 

TTGGAACTCGCTTTGTTGTTGCTAAAGAATCCAATGCTCACCAAAATTTTAAA 

AAAGATATTGATACGGTGATTTC TGC GCAGGTTGTGGGCC ACCCTGTCCGTTCTATTAAAAATAAATTGAC 

CTCAGCTTACGCTAAAGCAGAAAAAGCATTTTTAATTGGTCAAAAAACAGCTACTGATA 

GAGCAGGATCGCTTCGACACGCTGTTATTGAAGGCGATGTAGTCAATGGATC 

GCAGGGCTTGTGAGAAAAGAAGAAAGCTGTGAAACGATTTTAAAAGATATTO 

TATTCAAAATGAAGCTAAGCGCTGGCAATCTGTTTCAATAGAAAAGTAG 

SEQ ID NO: 53 amino acid sequence comprising GAS 509 

MTKIYKTITELVGQTPIIKLNRLI 

PTSGNTGIGLAWVGAAKGYRVT IVMPETMSLERRQI IQAYGAELVLTPGAEGMKGAIAKAETLAI ELGAW 
MPMQFNNPANPS IHEKTTAQEILEAPKEI SLDAFVSGVGTGGTLSGVSHVLKKANPETVI YAVEAEESAV 
LSGQEPGPHKIQGI SAGFI PNTLDTKAYDOI IRVKSKDALETAIUiTGAKE GFIjVGI SSGAALYAAIEVAK 
QIiGKGKHVLTI LPDNGERYLSTELYDVPVIKTK 

SEQ ID NO: 54 polynucleotide sequence encoding GAS 509 

ATGACTAAAATTTACAAAACTATAACAGAATTAGTAGGTCA7^CACCTATTATCA7^CTTAACCGTTT^ 

TTCCAAACGAAGCTGCTGACGTTTATGTAAAATTAGAAGCTTTTAACCCAGGATCTTCTG 

TATTGCTTTATCGATGATTGAAGC TGCTGAAGCTGAAGGTCTGATAAGTCCTGGTGACGTTATTATC GAA. 

CCAACAAGTGGTAATACAGGTATTGGTCTTGCATGGGTAGGTGCTGCTAAAGGGTATCGAGTCATTATTG 

TTATGCCCGAAACTATGAGCTTGGAAAGACGGCAAATCATTCAGGCTTATGGTGCAGA 

ACCTGGAGCAGAAGGTATGAAAGGGGCTATTGCAAAAGCTGAAACTTTAGCAATAGAACTAGGTGCTTGG 

ATGCCTATGCAATTTAATAACCCTGCCAATCCAAGCATCCATG 

AAGCTTTTAAGGAGATTTCTTTAGATGCATTCGTATCTG^ 

TTCACATGTCTTGAAAAAAGCTAACCCTC^ 

TTATCTGGTCAAGAGCCTGGACCACATT^AAATTCAAGGTATATCAGCTGGATTTATCCCAAACACGTTAG 
AT ACC AAAGCCTATGACC AAATTATCC GTGTTAAATC GAAAGATGCTTTAGAAACTGC TCGACTAAC AGG 
AGCTAAGGAAGGC TTCCTGGTTGGGATTTCTTCTGGAGCTGCTC 

C AGTTAGGAAAAGGCAAACATGTGTTAAC TATTTTACC AGATAATGGC GAACGCTATTTATCGACTGAAC 
TCTATGATGTACCAGTAATTAAGACGAAATAA 

SEQ ID NO: 55 amino acid sequence comprising C-terminus transmembrane region of GAS 
509 

FLVGI S SGAALYAAI EVAKQIiGKGKHVLT ILPDNGERYLSTELYDVPVT KTK 

SEQ ID NO: 56 amino acid sequencing comprising a fragment of GAS 509 where the C- 
terminal transmembrane region is removed 

MTKIYKTITELVGOTPIIKLNRLIPNEAADVYV^ 

TSGNTGIGLAWVGAAKGYRVI T^/MPETMSLERRQI IQAYGAELVLTPGAEGMKGAIAKAETLAIE1LGAWMP 
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MQFNNPANPS I HEKTTAQE I LEAFKEI SLDAFVSGVGTGGTLSGWSHVLKKANPBTVI YAVEABESAVL SG 
QE PG PHK I QG I S AGP I PNTLDTKAYDQI I RVKSKDALET ARLTGAKEG 

SEQ ID NO: 57 amino acid sequence comprising OAS 366 

MKVISNFQNKKILILGLAKSGEAAA KLLTKIX3ALVTVNDSKPFDQNP 

NFEYMVKNPGI PYDNPMVKRALAKEI P I LTEVELAYFVS EAP 1 1 GI TG SNGKTTTTTMI ADVLNAGGQS AL 
LSGNIGYPASKWQKAIAGOTLVMELSSFQLVGVNAFRPHIAVTTNI^ 

MTE SDYLILNANQEI S ATLAKTTKATVI PF STQKVVBGAYLKTCIIiYFKEQAI I AATDLiGVPG SHNI ENAL 
ATIAVAKLSGIJJDDIIAQCLSHFGGVKHRLQRVGQ 
LDRGNEFDDLVPDLIXSIiKQMIIIiGESAERMKRAANKAEVSYLEARlTVA 
S WDMY PNF EVRGDEFLATFDC LRGDA 

SEQ ID NO: 58 polynucleotide sequence encoding OAS 366 

ATGAAAGTGATAAOT 

AGCAA AATTATTGACCAAACTTGGTGCTTTAGTGACTGTTAATGA 

CGGCACAAGCCTTGTTGGAAGAGGGGATTAAGGTCATTOGTGGTAGCCACCCAGTAGAATTATTAGATGAG 

AACTTTGAGTACATGGTTAAAAACCCTGGGAOTCCTTATGATAATCCTATGG 

GGAAATTCCCATCTTGACTGAAGTAGAATTGGCTTATTTCGTATCTGAA 

GATCAAACGGGAAGACAACCACAACGACAATGATTGCCGATGTTT^ 

TTATCTGGAAACATTGGTTATCCTGCTTCAAAAGTTGTTCAAAAAGC 

GGAATTGTCCTCTTTTCAATTAGTGGGAGTGAATGCTTTTCGC 

TGCCGACTCACCTGGACTATCATGGCAGTTTTGAGGATTATGTTGCTG 

ATGACAGAATCAGACTACCTTATTTTAAATGCTAATCAAGAGATTTCAG 

AGC^CAGTGATTCCTTTTTCAACTCAAAAAGTGGTTGATGGAGCTTATCTC 

TTAAAGAACAGGCGATTATAGCTGCAACTGACTTAGGTGTCCCAGGTAGCCACAACATTGAAAAT 

GCAACTATTGCAGTTGCCAAGTTATCTGGTATTGCTGATGATATO 

AGGCGTTAAAC ATCGTTTGC AAC GGGTTGGTC AAATC AAAGATATT AC CTTCTAC AATGAC AGTAAGTC AA 

CGAATATTTTAGCCACTCAAAAAGCTTTATCAGGTTTTGATAACAGTC 

CTAGATCGTGGCAATGAATTTGACGATTTGGTGCCAGACCTTTTAGGACTTAAGCAGATC 

AGAATCCGCAGAGCGTATGAAGCGAGCTGCTAACAAAGCAGAGGTCTCTTATCTTGAAGCTAGAAATGTGG 

CAGAAGCAACAGAGCTTGCTTTTAAGCTGGCCCAAACAGGCGATACTATCTTGCTTAGCC 

AGCTGGGATATGTATCCTAATTTTGAGGTTCGTGGGGATGAATTT^^ 

AGATGCCTAA 

SEQ ID NO: 59 amino acid sequence comprising N-terminal leader sequence of GAS 366 

MKVISNFQNKKILILGLAKSGEAAA 

SEQ ID NO: 60 amino acid sequence comprising a fragment of GAS 366 where the N-terminal 
leader sequence is removed 

KLLTKLGALVTVNDSKPFDQNPAAQALLEEG^ 

I P II/TEVELAYFVSEAP I IGITG SNGKTTTTTMI ADVLNAGGQ S ALL SGNIGYP ASKVVQKAI AGDTLVME 

LS SFQLVGVNAFRPHI AVITNLMPTHLDYHGSFEDWAAKWMI QAQMTE SDYLI LNANQE I S ATLAKTTKA 

TVT PFSTQKWDGAYLKDGILYFKEQAI I AATDLGVPGSHNIENALATIAVAKLSGIADDI I AQCLSHFGG 

VIOIRLQRVGQIKDITFYNDSKSTNILATQKALSGFDNSRLIL 

SAERMKRAANKAEVSYLEARNVAEATELAFKIA^ 

A 

SEQ ID NO: 61 amino acid sequence comprising GAS 159 

MRKLYSFIAGVIjGVIVILTSLSFIL QKKSGSGSQSDKLVI 
EAMYTKIKQGGTTYDIAVPSDYTIDKMIKENLLNK^ 

GIVYNDQLVDKAPMHWEDLWRPEYKNSIMLIDGAREMLGVGLTTFGYSWS 
KAIVADEMKGYMIQGPAAIGITFSGEASEMLDSNEHLHYIW 
INRPENAAQNAAYIGYATPNKKAKALLPDEIKiroPAFYPTDDIIKKLEV^ 
RK 
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SEQ ID NO: 62 polynucleotide sequence Encoding OAS 159 

ATGCGTAAACTTTATTCCTTTCTAGCAGGAGTTTTGGGTGTT 

CTTGCAGAAAAAATCGGGTTCTGGTAGTCAATCGGATAAATTAGOT 

ATCCAGCTTTGCTCAAAAAATTCACCAAAGAAACGGGCATTGA^ 

GAAGCCATGTACACTAAAATCAAGCAGGGCGGAACCACTTACGACATTGCTGTTC^ 

TGATAAAATGATCAAAGAAAACCTACTCAATAAGCT^ 

GGAAAGAATTTTTAGGGAAAAGCTTTGACCCACAAAACGA 

GGGATTGTTTATAATGATCAATTAGTTGATAAGGCGCCT^ 

TAAAAATAGTATTATGCTGATTGATGGAGCGCGTGAAATGCTAGGGGTTGGTTO 

GTGTGAATTCTAAAAATCTAGAGCAGTTGCAGGCAGCCGAGAGAAAACTGCAGCAGTTGAC 
AAAGCCATTGTAGCAGATGAGATGAAAGGCTACATGATTCAAGGTGACGCTGCT^ 

TGGTGAAGCCAGTGAGATGTTAGATAGTAACGAACACCTTCACTACATCGTGCCTTCAGAAGGGTCTAACC 
TTTGGTTTGATAATTTGGTACTACCAAAAACCATGA 

ATC AATCGTC CTGAAAATGCTGC GC AAAATGCTGC ATATATTGGTTATGCG ACACC AAATAAAAAAGCC AA 

GGCCTTACTTCCAGATGAGATAAAAAATGATCCTGCTTTTTATCCAACAGA 

AAGTTTATGACAATTTAGGGTCAAGATGGTTGGGGATTTATAATGAT^ 

CGCAAATAA 

SEQ ID NO: 63 amino acid sequence comprising N-terminal leader sequence of OAS 159 

MRKLYSFLAGVLGVIVTLTSLSFI 

SEQ ID NO: 64 amino acid sequence comprising a fragment of GAS 159 where the N-terminal 
leader sequence is removed 

LQKKSGSGSQSDKLVI YNWGDYI DPALLKKFTKETGI EVQYETFDSNEAMYTKI KQGGTTYDI AVPSDYTI 
DKMIKENLLNKLDKSKLVGMDNIGKEFIXSKSFDPQ^^ 

KNSIMLIDGAREMLGVGLTTFGYSVNSKNLEQLQAAERKLQQLTPNVKAIVADEMKGYM 

GEAS EMLDSNEHLHYI VPS EG SNLWF DNLVL PKTMKHEKEAYAFLNF INRPENAAQNAAY I GYAT PNKKAK 

ALLPDEI KNDPAFYPTDDI I KKLEVYDNLGSRWLGI YNDI/YLQFKMYRK 

SEQ ID NO: 65 amino acid sequence comprising C-terminal hydrophobic sequence of GAS 159 

WIiG I YNDLYLQFKMYRK 

SEQ ID NO: 66 amino acid sequence comprising a fragment of GAS 159 where the C-terminal 
hydrophobic region is removed 

MRKLYSFLAGVLGVIVILTSIjSFILQKKSGSGS 
EAMYTKIKQGGTTYDIAVPSDYTIDKMIKEN^ 

GI VY1TOQLVDKAPMHWEDLWRPEYKNS IML IDGAREMLGVGLTTFGYSVNSKNLEQLQAAERKLQQLTPNV 

KAIVADE^GYMIQGDAAIGITFSGEASEMLDSNEHLHYIVPSEGSNLWFDNLVIiPKTMKH 

IimPENAAQNAAYIGYATPNKKAKAIiLPDEIKNDPAFYPTDDIIKKLE 

SEQ ID NO: 67 amino acid sequence comprising a fragment of GAS 159 where the N-terminal 
leader sequence and the C-terminal hydrophobic region is removed 

LQKKSGSGSQSDKIiVIYlWGDYIDPALLKKFTKETG 

DKM I KEl^LNKLDKS KLVGHDNI GKEFLGKSFDPQNDYSLPYFWGTVG IVYNDQLVDKAPMHWEDLWRPEY 
KNSIMLIDGAREMLGVGLTTFGYSVNSKNLEQLQAAERKLQQLTPNV^ 

GEAS EMLD SNEHLHYIVP S EG SNLWFDNLVLiPKTMKH EKEAYAF LNF INRPENAAQNAAYI GYATPNKKAK 
ALL PDE I KNDPAFYPTDDI I KKLEVYDNLGSR 

SEQ ID NO: 68 amino acid sequence comprising GAS 217 

MAQRIWITGASGGLAQAIVKQLPKEDSLILLGRNKERLEHCYQHIDNKECLELDITNPVAIEKMVAQ 
RYGRIDVLINNAGYGAFKGFEEFSAQEIADMFQVNTLASIHFAC^ . 
KS S I YS ATKFALIGF SNALRLEIJUDKGVYVTTVNPGP I ATKFFDQADP SGHYLESVGKFTLQPNQVAKRLV 
S 1 1 GKNKRELNLPFSLAVTHQFYTLF PKLSDYLARKVFNYK 

SEQ ID NO: 69 polynucleotide sequence encoding GAS 217 
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ATGGCACAAAGAATGATTC^ 

CAAGGAAGACAGCTTGATTTTATTAGGACGTAACAAAGAACGCC^ 

ACAAAGAATGCCTCGAGTTGGATATTACCAATCCAGTAGCCATTGAGAAAATGGTC 

CGCTATGGCCGTATTGATGTCTTGATTAATAATGCTGGCTACGGAGCTTO 

TGCCCAAGAAATAGCTGATATGTTTCAGGTTAACACCCTAGCGAGCATTCAC 
AGAAAATGGCAGAGCAGGGGCAAGGTCACCTTATTAATATTGTGTC 

AAATCGAGCATTTATTCAGCCACCAAGTTT^ 

GGATAAAGGGGTTTACGTGACCACCGTGAATCCAGGTCCCATTGCCACCAAGTT^ 
CGTCTGGACATTATTTGGAAAGCGTTGGTAAAT^ 
TCTATTATCGGGAAAAATAAACGAGAATTGAATTTGCCCTTTAGTTT 
CCTTTTCCCTAAATTATCTGATTATCTTGCAAGAAAGGTATTTAATO 

SEQ ID NO: 70 amino acid sequence comprising OAS 309 

MIEKYLESSIESKCQLIVLFFKTSYLPITEWAEK 

HPFKETYLYQLYASSNVI^LIiAFLIKNGSHSRPLTDFARSHFL^ 

VGEEYRIRYLIALLYSKFGIKVYDLTQQDKNTIHSFLSHSSTH^ 

VTI PQTRI FQQLKKLFVYDS LKKS SHDI I ETYCQLNFS AGDLDYIjYIj I YITANNS FASIiQWTPEH I RQYCQ 

LFEENiyTFRLLLNPIITLLPNLKEQKASLVKALMFFSKSFLFNLQHFIPETNL 

IVEEWMAKLPGKRDLNHKHFHLFCHYVEQSLRNI 

YLLQDNVYQI PDLKPDLVITHSQLiI PFVHHELTKGIAVAEI SFDES ILS I QELMYQVKEEKFQADLTKQLT 

SEQ ID NO: 71 polynucleotide sequence encoding GAS 309 

TTGATAGAAAAATACTTGGAATCATCAATCGAATCAAAATGTCAGTTAATTC 
TTATTTGCCAATAACTGAGGTAGCAGAAAAAACTCGCTTAACCTTTTTACAACT 

AACTGAATGCCTTTTTCCCTGGTAGTC TGTCTATGACCATCCAAAAAAGGATGATATC TTGCCAATTTACA 
CATCCTTTTAAAGAAACTTATCTTTACCAACTCTATGCATCATCTAA 

AATAAAAAATGGTTC CC ACTCTCGTC C C CTTACGGATTTTGCAAGAAGTC ATTTTTTATC AAAC TCCTC AG 
CTTATC GGATGC GCGAAGCATTGATTC C TTTATTAAGAAACTTTGAATTAAAACTCTC TAAGAAC AAGATT 
GTCGGTGAGGAATATC GC ATCC GTTACC TC ATCGCTCTGCTATATAGTAAGTTTGGC ATTAAAGTTTATGA 
CTTGACGCAGCAAGACAAAAA(^CTATTCATAGCTTTTTATCCCATAGTTCCAC 
CTTGGTTATCGGAATCGTTTTCTTTCTATGACAT^ 
GTAACTATTCCCCAAACCAGAATTTTTCAACAATTA 

TAGCCATGATATTATCGAAACTTACTGCCAACTAAACTTTTCAGCAGGAGATTTGGACTACC 

TTTATATCACCGCTAATAATTCTTTTGCGAGCTTACAATGGACACCTGAGCATATCAGACAATATTC 

CTTTTTGAAGAAAATGATACTTTTCGCCTGCTTTTAAATCCTATC 

GCAAAAGGCTAGTTTAGTAAAAGCTCTTATGTTOTTTTCAAAATC 

TTCCTGAGACCAACTTATTCGTTTCTCCGTACTATAAAGGAAACCAAAAACTCTA 

ATTGTCGAAGAGTGGATGGCCAAACTTCCTGGTAAGCGTGACTTGAACCATAAGCATTTTCA 

CCACTATGTCGAGCAAAGTCTAAGAAATATCCAACCTCCTTTAGTTGTTGTTTTCG 

TC AATGCTC ATCTCC TAAC GGATTC TTTTCC AAGGTATTTCTC GGATAAAAGCATTGATTTTC ATTCC TAT 
TATCTATTGCAAGATAATGTTTATCAAATTCCTGATTTAAAGCC 
• GATTCCTTTTGTTCACCATGAACTTACAAAAGGAATTGCTGTTGCTC 
TGTCTATCCAAGAATTGATGTATCAAGTTAAAGAGGAAAAATTCCAAGCTGATTTAACCAAG 
TAA 

SEQ ID NO: 72 amino acid sequence comprising OAS 372 

MI QIGKLFAGRYRILKS IGRGGMADVYLANDLILDNEDVAI KVLRTNYQTDQVAVARFQREARAMAEIiNH P 
NIVAIRDIGEEDGQQFIiVMEYVDGADLKRYIQNH^^ 

LLTKEGVVKVTDFGIAVAFAETSIiTQTNSMLGSVHYLS PEQARGSKATIQSDI YAMGIMLFEMLTGHI PYD 

GDSAVTIALQHFQKPLPSIIEENHNVPQALENWIRATAKK^ 

FENVESTKPLPKVASGPTASVKIjSPPTPTVLTQESRLDQTO 

VGVALFTYLILTKPTSVKVPNVAGTSLKVAKQEL^ 

SSITLYVSIGNKGFDMENYKGLDYQEAMtf^ 

GKSKITLSVAVSDTITMPM\n^EYSYADAVNTLTALGII>ASRIKAYVP S S S S ATGFVPI H S P S SKAXVSGQS 
PYYGTSLSLSDKGEISLYIiYPEETHSSSSSSSSTSSSNSSSINDSTAPGSNTELSPSETTSQTP 
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SEQ ED NO: 73 polynucleotide sequence encoding OAS 372 

ATQATTCAGATTGGCAAATTATTTGCTGGTCGTO 

GGATGTTTATTTAGCAAATGACTTGATCTTG^TAATGAA 

ATCAAACAGATCAGGTAGCAGTTGCGCGTTTCCAACGAGAAGCGCGGGCCAT^ 

AATATTGTTGCCATCCGGGAtATAGGTGAAGAAGACGGACAGCAATTTCT 

TGCTGACCTAAAGAGATACATTCAAAATCATGCTC 
AAGTCCTTTCtqcTATGACTTTAGCCCAC 

CTACTAACTAAGGAGGGTGTTGTCAAAGTAACTGATTTCGGCATCGCAGTAGCCTTTGCAGAA 

GACACAAACTAATTCGATGTTAGGCAGTGTTCATTACTTGTCTC 

CGATTCAAAGTGATATTTATGCGATGGGGATTATGCTCTTTGAGATG 

GGCGATAGTGCTGTTACGATTGCCTTGCAACATTTTCAAAAGCCTCTTCCATC 

CAATGTGCCACAAGCTTTGGAGAATGTTGTTATTCGAGCAACAGCCAAGAAATTAAG 

CAACCTTTGAAATGAGTCGTGACTTAATGACGGCGCTTAGTTATAATCGTAGTCGGGAGCGTAAGATO 

TTTGAGAATGTTGAAAGTACCAAACCCCTCCCCAAAGTGGCCTCAGGTCCCACCGCTTC 

TCCCCCTACCCCAACAGTGTTAACACAGGAAAGTCGATTAGATCAAACTAATCAAACAGATGCTTTACAGC 

CCCCCACCAAAAAGAAAAAAAGTGGTCGTTTTTTAGGTACTTTATTCAAAATTCT^ 

GTAGGTGTAGCACTCTTTACTTATCTTATACT 

CACTAGTCTTAAAGTTGCCAAACAAGAACTGTATGATGTTGGGCTAAAAGTGGGTAAAA 

AGAGTGATACGGTTGCTGAGGGAAATGTAGTTAGAACAGATCCTAAAGCAGGAACAGCTAAGAGGCAAGGC 

TCAAGCATTACGCTTTATGTGTCAATTGGAAACAAAGGTTTTGAC 

TCAAGAAGCTATGAATAGTTTGATAGAAACTTATGGTGTTC^ 

TAACTAATGAATATCCTGAAAATACAGTCATCAGTCAATC 

GGAAAGTCTAAAATTACGCTCAGTGTTGCTGTTAGTGATACGATCACTATGCCTATGGTAACAGAATATAG 
TTATGCAGATGCAGTCAATACCTTAACAGCTTTAGGT^^ 

GCTCTAGCTCAGCAACGGGCTTTGTGCCAATTCATTCTCCTAGTTCTAAAGCTATTC 
CCTTACTATGGAACGTCTTTGAGTCTGTCTGATAAAGGAGAGATTAGTCTTTA 
ACACTCTTCTAGTAGCTCATCGAGTTCAACGTCAAGTTCAAACAGTTC 
CAGGTAGCAACACTGAATTAAGCCCATCAGAAACTACTTCTCAAACACCTTAA 

SEQ ID NO: 74 amino acid sequence comprising GAS 39 

MDLILFLLVIjVIjLGLGAYLIjFKVNGL^ 

YQQLTDIRDVLHRSLSDSRDRSDKRIiEKINQQVNQSIiKNMQESNBKRLEKMRQIVEEKLEETLK^ 

DSVSKQLESVNKGLGEMRSVAQDVGTI>NKVIj sntktrgilgelqlgqi iedimts sqyerefvtvsgs ser 

VEYAI KLPGNGQGGYI YL P IDS KP PLED YYRLEDAYEVGDKIiAI EASRKALLAA I KRFAKDIHKKYLNP PE 
TTNFGVMFLPTEGIiYSEVVRNASFFDSIiRREENIV^ 

VKIiEFDKFGGLIiAKAQKQMOTANNTLDQIil STRTNAIVRALNTVE QDQ ATKSLLNMPLLEEENNEN 

SEQ ID NO: 75 polynucleotide sequence encoding GAS 39 

ATGGACCTTATCTTGTTCCTTTTGGTCTTC 

CGGCCTTCAACATCAGCTTGCCCAAACCCTAGAAGGCAACGCGGATAATTTGTCTGACCAAATGACCTACC 
AGTTGGATACAGCTAACAAACAACAATTGTTAGAGCTAACACAGCTGATGAACCGACAACAAGCAGGCCTT 
TACCAACAATTAACAGATATTCGTGACGTC 

ACGCTTAGAAAAAATTAACCAGCAGGTCAACCAATCGCTCAAAAAT^ 

TGGAGAAAATGCGCCAGATCGTTGAAGAAAAATTGGAAGAAACCTTAAAAAATCGTCTGCACGCCTC 
GATTCTGTATC C AAGC AACTAGAAAGTGTCAATAAAGGC TTGGGAGAAATGC GTAGC GTGGCTCAAGATGT 
GGGTACTTTAAATAAGGTTTTGTCCAATACGAAAACA 
TCATTGAGGATATCATGACATCAAGCCAGTACGA 

GTAGAATATGCGATTAAGCTCCCAGGAAATGGTCAAGGCGGTTATATTTACCTACCG 

CCCTCTTG AAG ATT ATTACCGATTAGAAGATGC TTACGAAGTTGGTGATAAACTGGCC ATC GAGGC TAGC C 

GAAAAGCACTTCTGGCAGCTATCAAACGCTTTGCCAAAGACATTCATAAAAAGTACTTGAACCCCCCAGA^ 

ACGACCAATTTCGGAGTTATGTTCTTACCAACAGAAGGTCTTTATTCAGAAG 

CTTTGATAGCCTTCGTCGGGAAGAAAATATTGTGGTTGCAGGCCCTTCG 

C C TTATC TGTTGGTTTCAAGAC CCTTAATATCC AAAAAAATGCTGATGAC AT 

GTC AAGTT AGAATTC GAT AAATTTGGC GGCCTGCTTGCC AAGGC TC AAAAAC AAATGAATAC AGCTAAT AA 

TACGCTGGATCAGCTCATTTCAACAAGGACAAATGCCATTGTTCGAGCCTTGAATACCGTT 

AAGACCAAGCAACAAAATCTCTCTTGAACATGCCCTTATTAGAAGAGGAAAATAATGAAAATTAA 
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SEQ ID NO: 76 amino acid sequence comprising OAS 42 

MTKEKLVAF SQAHAE P AWLQERRLAALEAI PNLELPTI ERVKFHRWNLGDGTLTENESLASVPDF I AIGDN 
PKLVQVGTQTVLEQL PMALI DKGWF S DP YTALEE I PEVI EAH FGQ ALAFDBDKLAAYHT AYFNS AAVLYV 
PDHLEITTPIEAIFLQDSDSDVPFNKHVLVIAGKESKFTYLERFESIG 
FSAIDRLGPSVTTYISRRGRLEKDANIDWALAVMNEGWIADFDSDLI 

TRVTNYGQRTVGHILQHGVILERGTLTFNGIGHILKDAKGADAQQESRVLMLSDQARADANPILLIDE^ 
TAGHAAS IGQVDPEDMYYIiMSRGLDQETAERLVXRGFLGAVIAEI P I PSVRQEI I KVLDEKLLNR 

SEQ ID NO: 77 polynucleotide sequence encoding OAS 42 

ATGACAAAAGAAAAACTAGTGGCTTTTTCGGAAGCCCACGC 

AGCGGCATTAGAAGCCATTCCAAATTTGGAATTACCAACCATCGAAAGGGTO 

TAGGAGATGGTACCTTAACAGAAAATGAAAGTCTAGCTAGTGTTC 

CCAAAGCTTGTTCAGGTAGGCACGCAAACAGTCTTAGAACAGTTACCAATGGCGTTAATTG 

TGTTTTCAGTGATTTTTATACGGCGCTTGAGGAAATCCCAGAAGTAATTO 

TAGCTTTTGATGAAGACAAACTAGCTGCCTACCACACTGCTTATTTTAATAGCGCAGCCGT^ 

CCTGATCACTTGGAAATCACAACTCCTATTGAAGCT 

TAACAAGCATGTTCTAGTGATTGCAGGAAAAGAAAGTAA 

GCAATGCCACTCAAAAGATCAGCGCTAATATCAGTGTAGAAGTGATTGCTCAAGCAGGCAGCCAGATTAAA 
TTCTCGGCTATCGACCGCTTAGGTCCTTCAGTGACAACCTATATTAGCCGTCGAGGACGTTTAG^ 
TGCCAAC ATTGATTGGGC CTTAGC TGTG ATGAATGAAGGC AATGTC ATTGC TGATTTTGAC AGTGATTTGA 
TTGGTCAGGGCTCACAAGCTGATTTGT^AAGTTGTTGCAGCCTCAAGTGGTCGTC 
ACGCGCGTGACCAACTATGGTCAACGTACGGTCGGTCATATTTT^ 

CACCTTAACGTTTAACGGGATTGGTCATATTCTAAAAGACGCTAAGGGAGCTGATGCTCAACAAG 

GTGTTTTGATGCTTTCTGACCAAGCAAGAGCCGATGCCAATCCAATCCTCTTAATTGATGAAAATG 

ACAGCAGGTCATGCAGCTTCTATCGGTCAGGTTGACC 

GGATCAAGAAACAGCAGAACGATTGGTTATTAGAGGATTCCT 

GATCAGTCCGCCAAGAGATTATTAAGGTTTTAGATGAGAAATO 

SEQ ID NO: 78 amino acid sequence comprising OAS 58 

MKWSGFMKTKSKRFLNIATLCLALLGTT^ 

YLEGYEKGLKGDDIPERPKIQVPEDVQFSDHGDYRDGYEEGFGEGQHKRDPLETEAEDDSQGGRQEGRQGH 
QEGTVDSSDLNVEESDGIiSVIDEWGVIYQAFSTIWTYIiSGLF 

SEQ ID NO: 79 polynucleotide sequence encoding GAS 58 

ATGAAATGGAGTGGTTTTATGAAAACAAAATCAAAACGC 

ACTAGGAACTU^CTTTGCTAATGGCAC ATCCCGTACAGGCGGAGGTGATATCAAAAAGAGACTATATGACTC 

GCTTCGGGTTAGGCGATTTAGAAGATGATTCAGCTAACTATCCTTCAAATTTAGAAGCTAGATATAAAGGA 

TATTTAGAGGGATATGAAAAAGGCTTAAAAGGAGATGATATACCCGAACGGCCCAAGATTCAGGTTCCTG^ 

GGATGTTCAGCCATCTGACCATGGCGACTATAGAGATGGTTATGAGGAAGGATTTGGAGAAGGACAACATA 

AACGTGATCCATTAGAAACAGAAGCAGAAGATGATTCTCAAGGAGGACGTCAAGAAGGACGTCAAGGACAT 

CAAGAAGGAGCAGATTCTAGTGATTTGAACGTTGAAGAAAGCGACGGTT 

TGGAGTAATTTATCAAGCATTTAGTACTATT^ 

SEQ ID NO: 80 amino acid sequence comprising N-terminal leader sequence of GAS 58 

MKWSGFMKTKSKRFLNIiATLCLALLGTTLIiMA 

SEQ ID NO: 81 amino acid sequence comprising a fragment of GAS 58 where the N-terminal 
leader sequence is removed 

HPVQAEVI SKRDYMTRFGLGDIiEDDSANYPSNIiEARYKGYLEGYEKGLKGDDI PERPKIQVPEDVQPSDHG 
DYRDGYEEGFGEGQHKRDPLETEAEDDSQGGRQEGRQGHQEGADSSDLNVEESDGLSVIDEVVGVIYQAFS 
TIWTYLSGLF 

SEQ ID NO: 82 amino acid sequence comprising GAS 290 
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MKHILFIVGSIiREGS FNHQLAAQAQKALEHQAWS YLNWKDVFVLNQDI EANAPLPWDARQAVQSADAIW 
I FTPVYNFS I PGSVKNLLDWLSRALDLSDPTGPSAIGGKVVTVS SVANGKJHDQVFDQFKALIjPFIRTSVAG 
BFTKATVNPDAWGTGRLEISKETKANLLSQAEALLAAI 

SEQ ID NO: 83 polynucleotide sequence encoding OAS 290 

ATGAAACATATTTTATTTATTGTTGGCTCGCT^ 

ACAAAAAGCTCTGGAACATCAAGCAGTTGTATCTTACTTAAATTGGAAAGACGTTCCTC 
ATATCGAAGCTAATGCACCTTTACCAGTTGTTGACGCTCGTCAAGCTGTTC 

ATTTTTACACCAGTTTACAACTTCTCTATTC 
. TCTTGATTTGTCTGATCCGACGGGCCCATCTGCTATTGGCGGTAAGGTCGTTACGGTCTC 
ATGGCGGGGATGATCAAGTATTTGATCAGTTTAAAGC^ 
GAGTTTACAAAAGCAACTGTGAATCCTGATGCCTGGGGA^ 
AGCAAACTTGCTATCTCAGGCAGAGGCTC TTTTAGC GGCTATTTAG 

SEQ ID NO: 84 amino acid sequence comprising OAS 511 

MTDVSRILKEAWJQGRLTTIiDYANIilFDDFMELHGDRHF SDDGAIVGGLAYIiAGQPVTVIGI QKGKNLQDN 
LARNFGQPNPEGYRKALRLMKQAEKFGRPWTFIOTAGAYPGVGAEERG^ 

I IGEGGSGGALALAVADQVV^ENTMYAVliSPEGFAS ILWKDGSRATEAAEXMKITAGEkYKMGIVDRI I P 
EHGYF S S E I VDI I KANL I EQITSLQAKPLDQIjLDERYQRFRKY 

SEQ ED NO: 85 polynucleotide sequence encoding GAS 511 

ATGACAGATGTATCAAGAATTTTAAAAGAAGCGCGTGATCAAGGGCGTTTAAC 

CCTTATTTTC GATGACTTTATGGAACTGC ATGGCGATCGC C ATTTTTC 

GCCTAGCTTATTTGGCGGGACAACCTGTTACGGTCATTGGTATTCAAAAAGGTAAG 

TTGGCAAGGAATTTTGGCCAGCCCAATCCAGAAGGTTATCGTAAAGCTO 

AAAATTTGGACGACCAGTTGTTACGTTTATCAATACTGCAGGAGCCTATC 

GAGGAGAGGGTGAGGCCATTGCTAAAAATTTGATGGAAATC 

ATTATTGGTX3AAGGAGGCTCTGGTGGTGCATTAGCC 

TACTATGTATGCGGTTCTTAGCCCAGAAGGCTTTGCT^ 

AGGCCGCTGAATTGATGAAAATCACAGCGGGTGAACTCTACAAAATGGG^TAGTAGACCGTATTATTCCA 
GAACATGGTTATTTTTCAAGTGAAATCGTTGA 

GCAAGC TAAGCC ATTAGACC AATTATTAGATGAGC GCTAC C AACGCTTTCGTAAAT ATTAA 

SEQ ID NO: 86 amino acid sequence comprising OAS 533 

MAITVADIRREVKEKNVTFLRLMFTDIMGVMKN SI EGFVRINESDMYL 

YPDLDTWI WPWGDENGAVAGLICDI YTA£GKPF AGDPRGNLKRALKHMNE IGYKS FNLGPEPEFFLFKMD 
DKGNPTIiEVNDNGGYFDIiAPIDLADOTRREIVNIIjTKMGFEVEASHHEVA 
IFKLVVKTIAREHGLYATFMAKPKFGIAGSGIfflCNMSIjFDNQ^ 
HAYIOTAITNPTVNSYKRLVPGYEAPVYVAWAGSNRSPLIRVPA 

EAGLDGI INKI EAPEPVEANI YTMTMEERNEAGI IDLPSTLHNALKALQKDDWQKAIjGYHIYTNFLEAKR 
IEWSSYATFVSQWEIDHYIHNY 

SEQ ID NO: 87 polynucleotide sequence encoding GAS 533 

ATGGCAATAACAGTAGCTGACATTCGTCGTGAAGTCAAA 

CACTGATATCATGGGCGTTATGAAAAATGTGGAGATTCCTG 

CTAACAAGGTTATGTTTGATGGTTCATCTATCGAAGGT^ 

TACCCCGATTTAGACACTTGGATTCTTTTTCCCTG 

TGATATTTATAC^GCAGAAGGAAAGCCTTTTGCAG 

ACATGAAC GAGATCGGCTAGAAATCATTTAATCTTGGAC C AGAACC AGAATTTTTCCTTTTTAAGATGGAT 
GATAAAGGTAATC C GAC ACTTGAAGTTAACGATAATGGTGGTTATTTTGATTTAGC GC CAA 
AGACAACACGCGCCGTGAAATTGTGAATATTTTAACGAAAATGGGTTTTGAAGTGGAAGCTA 
AAGTGGCTGTTGGTCAACATGAGATTGATTTTAAATATGCAGATGTT^ 
ATTTTTAAGCTAGTTGTAAA7UVCGATTGCCCGTGAACATGGACTTTATGCTACTT 

ATTTGGAATAGCTGGATCAGGGATGC ACTGTAAC ATGTCTTTGTTTGATAAC C AAGGTAATAATGC TTTTT 

ATGATGAAGCTGATAAGCGAGGGATGCAGTTATCAGAAGATGCTTATTATTTCTTGGGAGGACTAATC 

CATGCTTATAACTACACTGCTATCACTAACCCTACAGTGAATTCTTATAAACGATTAGTTCCAGGTTATGA 



23/38 



WO 2005/032582 



PCT/US2004/024868 



SEQUENCE LISTING 

GGCACCTGTTTATGTCGCTTGGGCTGGAAGTAATCGTTCACCGCTTATC 
TGGGAAeGCGTTTGGAGTTACGTTCGGTTGATCCGAC^GCT 

GAAGCTGGATTAGATGGTATCATTAACAAAATTGAAGCTCCAGAACCCGTTGAAGC 

G AC AATGGAAGAAC GAAATGAAGCAGGC ATTATTGATTTGC CATC AACGCTTCAT AATGC CTTAAAAGCTC 

TTCAAAAAGATGATGTGGTACAAAAGGCACTAGGTTACCATATC 

ATTGAATGGTCTTCCTATGCAACTTTTGTTTCTC 

SEQ ID NO: 88 amino acid sequence comprising OAS 527 

MTEI S ILNDVQKI IVLDYGSQYNQLIARRI REFGVFSELKSHKITAQELREINPIGIVLSGGPNSVYADNA 
FGIDPEX FELGI P ILGIC YGMQLITHKLGGKWP AGQAGNREYGQ STLHLRET SKLF SGT PQEQLVLMSHG 
DAVTEI PEGFHLVGDSNDC PYAAI ENTEKNLYGIQFHPEVRHSVYGNDI LKNFAI S ICGARGDWSMDNF ID 
MEIAKI RETVGDRKVLLGL SGGVD S SWGVLLQKAIGDQtiTC I FVDHGLLRKDEGDQVMGMLGGKFGLNI I 
RVDAS KRFLDLLADVEDPEKKRKI IGNEFVYVFDDEAS KLKGVDFLAQGTL YTDI I ESGTETAQT I KSHHN 
VGGLPEDMQFELIEPLNTLFKDEVRALGIALGMPEEIVVniQPFPGPGLAIRVMGAITEEK^ 
REEI AKAGLDRDVWQYFTVNTGVRSVGVMGDGRTYDYTI AI RAI T S I DGMTADFAQLPWDVLKK I STRI VN 
EVDHVNRIVYDITSKPPATVEWE 

SEQ ID NO: 89 polynucleotide sequence encoding OAS 527 

ATGACTGAAATTTCAATTTTGAATGATGTTCAAAAAATTATCGTTCTTGATTATC 
GCTTATTGCTAGACGTATTCGAGAGTTTGGTGTTTTCTCCGAACTAA 

AACTTCGTGAGATC AATCCCATAGGTATCGTTTTATCAGGAGGGC C TAACTCTGTTTACGC TGATAACGCC 

TTTGGCATTGACCCTGAAATCTTTGAACTAGGGATTCCGATTCTTGGTATC 

CACCCATAAATTAGGTGGTAAAGTTGTTCCTGCTGGAGAAGC^ 

TTCATCTTCGTGAAACGTCAAAATTATTTTCAGGCACACCT 

GATGCTGTTACTGAAATTCCAGAAGGTTTCCACCTTGTTGGAGACTCA 

TGAAAATACTGAGAAAAACCTTTACGGTATTCAGTTCCACCCAGAAGTGAGACACTCTGTTTATGGAAATC 

ACATTCTTAAAAACTTTGCTATATCAATTTGTGGCGCGCGTGGTGATTGGTCAATGGATAAT 

ATGGAAATTGCTAAAATTCGTGAAACTGTAGGCGATCGTAAAGTTCTTCTAGGTC 

TTC TTC AGTTGTTGGTGTTCTACTTC AAAAAGCTATCGGTGAC C AATTAAC TTGTATTTTC GTTGATC ACG 
GTCTTCTTCGTAAAGACGAGGGCGATCAAGTTATGGGAATGCTC^ 

CGTGTGGATGCTTCAAAACGTTTCTTAGACCTTCTTGCAGACGTTGAAGATCCTGAGAAAAAACGTAAAA^ 

TATTGGTAATGAATTTGTCTATGTTTTTGATGATGAAGCCAGCAAATTAAAAGGTGTTGA 

AAGGAACACTTTATACTGATATCATTGAGTCAGGAACAGAAACTGCT 

GTGGGTGGTCTCCCCGAAGACATGCAGTTTGAATTGATTGAGCCCTT^ 

TCGAGCGCTTGGAATCGCTCTTGGAATGCCTGAAGAAATTC 

TTGCTATCCGTGTCATGGGAGCAATTACTGAAGAAAAACTTGAAACCGTTCGCGAATCA 
CGTGAAGAAATTGCTAAGGCTGGACTTGATCGTGACGTGTGGCAATAC^ 
TTCTGTAGGCGTCATGGGAGATGGTCGTACTTATGATTATACCATCGCCATTCGTGCTAOT 
ATGGTATGACAGCTGACTTTGCTCAACTTCCTTC 

GAAGTTGAC CAC GTTAAC CGTATC GTCTACGAC ATC AC AAGTAAACC AC C CGC AAC AGTTGAATGGGAATA 
A 

SEQ ID NO: 90 amino acid sequence comprising GAS 294 

MSQSTATYINVIGAGLAGSEAAYQI AKRGI P VKL YEMRGVKAT PQHKTTNF AELVC SNSFRGDSLTNAVGL 
. LKEEMRRLDS I IMRNGEANRVPAGGAMAVDREGYAESVTAEIiENH PLIEVI RGEITEI PDDAITVT ATGPL 
TSDALAEKIHALNGGDGFYFYDAAAPIIDKSTIDMSK 

EEAPLNAFEKEKYFEGCMPI EVMAKRGI KTMLYGPMKPVGLEYPDDYTGPRDGEFKTPYAVV 

SLYNI VGFQTHLKWGEQKRVFQMI PGLENAEFVRYGVMHRNS YMDS PNLLTETFQSRSNPNLFFAGQMTGV 

EGYVESAASGLVAGINAARLFKREEALIFPQTTAIGSIiPHYVTHADSKHFQPMNVOT 

KERYEAIASRALADLDTCLASL 

SEQ ID NO: 91 polynucleotide sequence encoding GAS 294 

TTGTCTCAATGAACTGCAACTTATATTAA 

GATTGCTAAGCGC GGTATC CC CGTTAAATTGTATGAAATGC GTGGTGTC AAAGCAAC ACC GC AAC ATAAAA 
CCACTAATTTTGCCGAATTGGTCTGTTCCAACTCATTTCGTGGTGATAG 

CTC AAAGAAGAAATGC GGC GATTAGACTCCATT ATTATGC GT AATGGTGAAGCT AACCGCGT ACC TGCTGG 
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GGGAGCAATGGCTGTTGACCGTQAGGGGTATGCAQAQAGTGTCACT 
TTGAGGTCATTCGTGGTGAAATTACAGAAATCCC^ 

ACTTCGGATGCCCTGGCAGAAAAAATTCACGCGCTAAATGGTGGCGACGGA 

AGCGCCTATCATTGATAAATCTACCATTGATATGAGCAAGGTTTACCTTAAATCTC 

AAGCTGCTTACCTCAACTGCCCTATGACCAAAGAAGAATTCATGGCTTTCCATGA^ 

GAAGAAGCCCCGCTGAATGCCTTTGAAAAAGAAAAGTATTTTGAAGGCTC 

TAAACGTGGCATTAAAACCATGCTTTATGGACCTATGAAACCCGTTGGATTGGAATATCC 

CAGGTCCTCGCGATGGAGAATTTAAAACGCCATATGCCGTCGTGCAATTGC 

AGCCTTTATAATATCGTTGGTTTCCAAACCCATCTCAAATGGGGTGA 

TCCAGGGCTTGAAAATGCTGAGTTTGTCCGCTACGGCGTCATC 

ATCTTTTAACCGAAACCTTCCAATCTCGGAGCAATCCAAACCTTTTCTTTC 

GAAGGTTATGTCGAATCAGCTGCTTCAGGTTTAGTAGCAGGAATCAATGCTGCTCGTTTG 

AGAAGCACTTATTTTTCCTCAGACAACAGCTATTGGGAGTTTGCCTCATTATGTC 

AGCATTTCCAACCAATGAACGTCAACTTTGGCATCATCAAA(^ 

AAAGAACGTTATGAAGCTATTGCTAGTCGTGCTTTGGCAGATTTAGAC^ 

SEQ ID NO: 92 amino acid sequence comprising GAS 253 

MPKKI LFTGGGTVGHVTLNL I L I PKF I KDGWEVHYIGDKNGI EHTE I EKSGLDVTFHAI ATGKLRRYF SWQ 
NLADVFKVALGLLQSLFrVAKLRPQALFSKGGFVS^ 

MYTTFEQEDQLSKVKHLGAVTKVFKDANQMPESTQLEAVKEYFS RDLKTLLFIGGS AGAHVFNQFI SDHPE 
LKQRYNIINITGDPHLNELSSHLYRVDYVTDLYQPLMAMADLVVTRGGSNTLF 

SRGDQLENATYFEKRGYAKQLQEPDIiTLHNFDQAMADLFEHQADYEATMLATKE I QS PDFFYDLLRADI SS 
AIKEK 

■ 

SEQ ID NO: 93 polynucleotide sequence encoding OAS 253 

ATGC C TAAGAAGATTTTATTTAC AGGTGGTGGAAC TGTAGGTC ATGTCACCTTGAACC TC ATTCTCATACC 
, AAAATTTATCAAGGACGGTTGGGAAGTACATTATATTGGTGATAAAAATGGCATTC 

AAAAGTCAGGCCTTGACGTGACCTTTCATGCTATCGCGACAGGCAAGCT^ . 

AATCTAGCTGATGTTTTTAAGGTTGC^CTTGGCCTCCTACAGTCTCTC 

TCAAGCCCTTTTTTCCAAAGGTGGTTTTGTCTCAGTACCGCCAGTTGTGGCTGCT 

C AGTC TTTATTC ATG AATC AGATC GGTC AATGGK3ACTAGC AAAC AAGATTGCCT AC AAATTTGCAACTACC 
ATGTATACCACTTTTGAGCAGGAAGACCAGTTGTCTAAAGTTAAACACCTTGGAGCGGTGACAAAGGTTTT 
CAAAGATGCCAACCAAATGCCTGAATCAACTCAGTTAGAGGCGGTGAAAGAGTATTTTAGTAGAGACCTAA 
AAACCCTCTTGTTTATTGGTGGTTCGGCAGGGGCGCATGTGTOT 

TTG AAGC AACGTT AT AAT ATC ATC AATATTAC AGG AGACCCTC ACCTTAATGAATTG AGTTC TC ATC TGTA 

TCGAGTAGATTATGTTACCGATCTCTACCAACCTTTG^ 

GCTCTAATACACTTTTTGAGCTACTGGCAATGGCTAAGCTACACCTC 

AGCCGTGGC.GATCAGTTAGAAAATGCCACTTATTTTGAG 

TGATTTAACTTTGCATAATTTTGATCAGGCAATGGCTGATTTGTTTGA 

CTATGOTGGCAACTAAGGAGATTCAGTCACCGGACTTCTTTTATGACCTTTTG 

GCGATTAAGGAGAAGTAA 

SEQ ID NO: 94 amino acid sequence comprising GAS 529 

MCGI VG^A^GNRNATDILMpGLEKLEYRGYDSAGI FVANANQTNL I KSVGRI ADLRAKI GIDVAGSTGIGHT 

RWATHGQSTEDNAHPHTSQTGRFVLVHNGVIENYLHI^ 

LEAFKKSLSIIEGSYAFALMDSQATDTIYVAKNKSPLLI^ 

ILTKDKVTVTDYDGKEIjIRDSYTAEIiDIjSDIGKGTYPFYMLKEIDEQPTVMRQL 
ITSIQEADRLYILAAGTSYHAGFATKN^EQLTDTPV^^ 

QVIiVKANAMGI PSLTVTNVPGSTL SREATYTML IHAGPEI AVASTKAYTAQ I AALAFLAKAVGEANGKQEA 
LDFNLVHELSLVAQS I EATLSEKDIiVAEKVQALLiATTRNAFYI GRGNDYYVAMEAALKLKEI SYI QCEGFA 
AGELKHGTI SLIEEDTPVIALI S SSQIiVASHTRGNIQEVAARGAHVLTWEEGLDREGDDI IVNKVHPFLA 
PIAMVT PTQLI AYYASIjQRGLDVDKPRNLAKAVTVE 

SEQ ID NO: 95 polynucleotide sequence encoding GAS 529 

ATGTGTGGAATTGTTGGAGTTGTTGGAAATCGCAATGCAACGGATATTTTAATGC 

TGAATACCGGGGTTATGATTCAGCAGGAATTTTTGTGGCTAATGCCAATCAAACAAACTTGATTAAATCAG 
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TGGGGCGGATTGCTGATTTGCGTGC 

CGTTGGGCAACGCATGGCCAATCAACAQAGGATAATGCCCATCCT^ 

ACTTGTTCATAATGGTGTGATTQAAAATTACCTTCACA 

AGGGGCAGACAGATACTGAGATTGCAGTACACTTGATTGGAA^TT^ 

CTGGAAGCTTTTAAAAAATCTTTAAGCATTATTGAAGGTTCCT 

AACTGATACTATTOATGTGGCTAAAAACAAGTCTCCATTGT^ 

TTTGTTCAGATGCCATGGCCATGATTCGTGAAACCAGTGAATOT 

ATTTTAACCAAAGATAAGGTAACTGTTACAGACTACGATGGTAAAGAGGTGATACGAGATTC 

TGAATTAGACTTATCTGATATTGGCAAAGGGACTTATCCTTTCTAT^ 

C AAC C GT AATGCGTC AATT AATTTCAACTT ATGCAGATG AA 

ATTACCTCTATCCAAGAGGCTGACCGTCTTTATATTTTAGCGGCAGGGA 

AACAAAAAATATGCTTGAGCAATTGACAGATACACCAGTTGAGTTGGGCGTGGCTTC 

ACATGCCTCTGCTTAGCAAGAAACCAATGTTTATTCTACTAAGCCAATC 

C AAGTTTTAGTAAAGGC AAATGCT ATGGGC ATTCC GAGTTTGAC AGTAACTAACGTTCC AGGATC AACCTT 
ATCACGTCAAGCAACATACACCATGTTGATTCATGCTGGACCTGAAATTGCTC 
ACACTGCACAAATTGCTGCCCTTGCCTTTTTGGCTAAGGCAGTTC 
CTTGACTTTAACTTGGTACATGAGTTGTCATTGGTTGCC^ 
.TCTCGTGGCAGAAAAGGTTCAAGCTTTGCTAGCTACTACTCGTAATGCOT 
ATTATTACGTTGCGATGGAAGCTGCTTTGAAATTAAAAGA 
GCTGGTGAATTGAAACATGGAACCATTTCATTAAT^ 
TAGTCAGTTGGTTGCCTCTCATACGCGTGG 

CAGTTGTGGAAGAAGGGCTTGACCGTGAGGGAGATGACATTATTGTCAATAAGGTTCATCC 

CCGATTGCTATGGTCATTCCAACTCAACTGATTGCTTACTACGCTTC 

TAAGCCACGTAATTTGGCTAAAGCTGTAACAGTAGAATAA 

SEQ ID NO: 96 amino acid sequence comprising OAS 45 

WFMKKSKWLAAVSVAILSVSALAACGNKI^SGG 
GI^ENDEYGNLVPSLAKDWKVSKDGLTYTYTLRD 

VEDS IKISTLKAYQNGEVDFKEVGVKALDDK^ PVNAKFLKSKGKDFGTTDP 

JSSIIiWGAYFLSAFTSKSSMEFHKNEimnDAKNVGIESVKLTYSDGSDPGS 

TYKSAKKNYADNITYGMLTGDIRHLTWOT^ 

QTAGQDAKTKAIiRNMLVPPTFVTIGESDFGSEVEKEMAKLGDEWKDW 

ALTAEGVTFPVQLDYPVDQANAATVQEAQ SFKQ SVEASLGKENVIVNVLEITETSTHEAQGFYAETPEQQDY 
DI X S SWWGPDYQDPRTYLDIMS PVGGGSVIQKIjGIKAGQNKDWAAAGIJ)TYQTIiIjDEAAAITDDNDARYK 
AYAKAQ AYLTDNAVD I P WALGGT PRVTKAVP FSGGF SWAG S KG PLAYKGMKLQDKPVTVKQYEKAKEKWM 
KAKAKSNAKYAEKLADHVEK 

SEQ ID NO: 97 polynucleotide sequence encoding GAS 45 

GTCACTTCTATGAM 

AGCTT GTGGTAATAAAAATGCTTCAGGTGGCTCAGAAGCTACAAAAACCTACAAGTACGTTTTO 
ATCCAAAATCATTGGATTATATTTTGACTAAT^ 

GGTCTTTTGGAAAACGATGAGTATGGTAATTTAGTACCATCACTTGCTAAAGAOT 

CGGTC TGACTTAT ACTT ATAC TCTTC GC GATGGTGTCTCTTGGTATACGGCTGATGGTGAAGAATATGC C C 

CAGTAACAGCAGAAGATTTTGTGACTGGTTTGAAGCACGCGGTTGACGATAAATCAGATGCTC 

GTTGAAGATTCAATAAAAAACTTAAAGGCTTACCAAAATGGTGAAGTAGATTTO 

AGCCCTTGACGATAAAACTGTTCAGTATACTTTGAACAAGCCTGAAAGCTACTGGAATTC 

ATAGTGTGCTTTTCCCAGTTAATGCGAAATTTTTGAAGTCAAAAGGT 

TCATCAATCCTTGTTAATGGTGCTTACTTCTTGAGCGCC 

AAATGAAAACTACTGGGATCCTAAGAATGTTGGGATAGAATCTGTTAAATTGACTTACT^ 
ACCCAGGTTCGTTCTACAAGAACTTTGAC^GGGTGAGTTCAGCGTTGCACGACTTTA 
ACCTACAAATCAGCTAAGAAAAACTATGCTGATAACATTACTTACGGAATGTTGACTGGAGATATC 
TTTAAC ATGGAATTTGAAC CGTACTTC TTTC AAAAAC ACT AAGAAAGACCCTGC AC AAC AAGATGCCGGTA 
AGAAAGCTCTTAACAACAAGGATTTTCGTCAAGCTATTC^ 

CAAACTGCAGGTCAAGATGCCAAAACAAAAGCCTTACGTAACATGCTTGTCCCACCAACATTTGTGACCAT 

TGGAGAAAGTGATTTTGGTTCAGAAGTTGAAAAGGAAATGGCAAAACTTGGTGATGAAM 
ACTTAGCTGATGCTCAAGATGGTTTCTATAATCCTGAAAAAGCAAAAGCTGAGTTTGCAAAAGCCAAAGAA 
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GCTTTAACAGCTGAAGGTGTAACCTTCCCAGTTCAATTA 

TOTTCAGGAAGCCCAGTCTTTCAAACAATCTGTTGAAGCATCTCT 

TTCTTGAAACAGAAACATCAACTCACGAAGCCCAAGGCT'^^ 

GATATCATTTCATCATGGTCGGGACCAGACTATCAAC^ 

AGGTGGTGGATCTGTTATCCAAAAACTTGGAATCAAAGCAGGTC^ 

GCCTTGATACCTACCAAACTCTTCTTGATGAAGCAGCAGC 

GCTTACGCAAAAGCACAAGCCTACCTTACAGATAATGCCGTAGATATTCCAGTTGTGGCATTC 
TCCACGAGTTACTAAAGCCGTTCCATTTAGCGGGGGCTTCTCTTGGGCAGGGTCTA 

ATAAAGGAATGAAACTTCAAGACAAACCTGTCACAGTAAAACAATACGAAAAAGCAAAAGAAAAA 
AAAGCAAAGGCTAAGTCAAATGCAAAATATGCTGAGAAGTTAGCTGATCACGTTG 

SEQ ID NO: 98 amino acid sequence comprising an N-terminal leader sequence of GAS 45 

VTFMKKSKWLAAVSVAILSVSALAA 

SEQ ID NO: 99 amino acid sequence comprising a fragment of OAS 45 where the N-terminal 
leader sequence is removed 

CGNKNASGGSEATKTYKYVFVNDPKSLDYIM 
LTYTYTLRDGVSWYTADGEEYAPVTAEDFVTGL 
LDDKTVQYTLNKPESYWNSKTTYSVLFF^ 
ENYWDAKWGIESVKLTYSDGSDPGSFYKNFD^^ 

TWNLimTSFKNTKKDPAQQDAGKKALNNKDPRQAIQFAFDRASF^^ * 
ESDFGSEVEKEMAKIX3DEWKDVNLADAQDGFYOT 

QEAQSFKQSVEASLGKE^rvmVLETETSTHEAQGFYAETPEQQDYDIISSWWGPDYQDPRTYIiDIMSPVG 
GG SVI QKLG I KAGQNKDWAAAGLDTYQTLLDEAAAI TDDNDARYKAYAKAQAYLTDNAVDI PWALGGTP 
RVTKAVPF S GGF S WAG S KGPLAYKGMKLQDKP VTVKQ YEKAKEKM4K^ 

SEQ ID NO: 100 amino acid sequence comprising GAS 95 

MKIGKKIVLMFTAIVLTOVLALGVYLTSAY 
SERASKWEGNSDSMILVTVNPKTKKTTMTSLERDT^^ 

DLLNITI DNYVQINMQGL I DLVNAVGG ITVTNEFDFP I S I AENEPEYQATVAPGTHKINGEQALVYARMRY 
DDPEGDYGRQKRQREVI QKVIiKKIIjALDSI S SYRKXLS AVS SNMQTNI EI S SRTI PSLLG YRDALRTIKTY 
QLKGEDATLSDGGSYQrVTSNHJLLEIQNRI^^ 

PSYSDSHSSYANYSSGVin'GQSASTDQDSTASSHRPATPSSSSDAIiT^ESSSSGSGSLVPPANIOTQT 

SEQ ID NO: 101 polynucleotide sequence encoding GAS 95 

ATGAAA ATTGGAAAAAAAATAGTTTTAATGTTCACAG 
CTATCTAACTAGTGCTTATACCTTC^ 

CAAACAAAAGTGATGCCATTAAACAAACAAGAGCTTTTTCTATCTTGTTC 

TCAGAGCGTGCCTCCAAGTGGGAAGGAAACAGTGATTCGATGATTTTGGTTACGGTTAATCCAAAGACCAA 

GAAAACAACTATGACTAGTTTAGAACGAGATACCTTAACCACGTTATCTGGACCCAAAAATAATC 

ATGGTGTTGAAGCTAAGCTTAACGCTGCTTATGCAGCAGGTGGCGCTCAGATGGCTATTATG 
GATCTTTTGAATATCACCATTGATAACTATGTTCAA 

AGTTGGAGGGATTACAGTTACAAATGAGTTTGATT^ 

AAGCTACTGTTGCGCCTGGAACACACAAAATTAACGGTGAACAAGCTTTGGTTTATGCTCGTATGC 

GATGATCCTGAGGGAGATTATGGTCGACAAAAGCGTCAACGTGAAGTCATTCAAAAGGTATT 

CCTTGCTCTTGATAGCATTAGCTCTTATCGGAAGATTTTATCTGCTGTAAGTA 

TCGAAATCTCTTCTC GCAC TATCCCTAGTCTATTAGGTTATCGTGACGC ACTTAGAACTATTAAGAC TTAT 
CAACTAAAAGGAGAAGATGC C ACTTTATCAGATGGTGGATC ATACC AAATTGTTACCTC TAATC ATTTGTT 
AGAAATCCAAAATCGTATCCGAACAGAATTAGGACTTCATAAGGTTAATCAATTAAAA^ 

TTTATGAAAATTTGTATGGGTCAACTAAGTCTCAGACAGTAAACAACAACTATGACTCTTCAGGC 
CCATCTTATTCTGATAGTCATAGCTCTTACGCTAATTATTCAAGTGGAGTAGATACCGGCCA 

TACAGACCAGGACTCTACTGCTTCAAGCCATAGGCCAGCTACGCCGTCTTCTTCATCAGATGCTTTAGCAG 
CTGATGAGTC TAGCTC ATCAGGGTCTGGATCATTAGTTCC TCCTGCTAATATC AAC CC TC AGAC C TAA 

SEQ ID NO: 102 amino acid sequence comprising N-terminal leader sequence of GAS 95 

MKIGKKIVLMFTAIVLTTVLALGVYLTSAYTFS 
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SEQ ID NO: 103 amino acid sequence comprising a fragment of OAS 95 where the N-terminal 
leader sequence is removed. 

TGEIiSKTPKDPSTSSNKSDAIKOTRAPSILLMGVDTGSSERASKWE 

DTLTTLS G PKNNEMNGVEAKLNAAYAAGGAQMA IMTVQDLLNI TI DNW I TVTNE 

EDFPI S IAENEPEYQATVAPGTHKINGBQALVYARMRYDDPEGDYGRQKRQREVIQKVLKKILALDS ISSY 
RKILS AVS SNMQTNI E I S SRTI PSLLGYRDALRTI KTYQLKGEDATLSDGGSYQIVTSNHLLEIQNRI RTE 
LGLHKVNQLKTNATVYENLYGSTKSQTVITONYDS SGQAPSYSDSHSS YANYS SGVDTGQS ASTDQDSTAS S 
HRPATPSS S SDAXjAADE S S S SGSG SLVP PANINPQT 

SEQ ID NO: 104 amino acid sequence comprising OAS 193 

mkkrkliavtllstillnsavplwaotsl 

dhkpshthptppsfctotkqtdqasseatdkpnkdkndto 

qqkdqtpdktpeksadktpekgpekatdktpepnrdapkpiqpplaaapvfipwresdkdlsklkpssrss 
aayvrhwtgdsaythnllsrrygitaeqldgfi^slgihy 

s slgtqgvakekganmfgygafdfnpnnakkysdevai rhmyedti x an^nqtferqdlkakkwslgqldt 

lidggvyftiyrsgsgqrradimtkiidqwiddhgstpeipehlkitsgtqfsevpvgykrsqpqnvlto 
tysfg<x:twyaynrvkelgyqvdrymgnggd^^ 

I KEDGS ILI SESNVMGLGTI SYRTFTAEQASLIiTYWGDKLPRP 

SEQ ID NO: 105 polynucleotide sequence encoding OAS 193 

ATGAAGAAAAGGAAATTGTTAGCAGTAACACTATTAAGTACCATACTC 
TGTTGCTGATACCTCCTTGCGTAATAGCACATCATCCACTGATC 

ATGACGAGAGTGAAACACCAAAAAAAGACAAAAAAAGCAAGGAAAC^GCGTCGCAGCACGACACCCAAAAA 
GACCATAAGCCATCACACACTCACCGAACCCCCCCTTCAAATGA 

TGAAGCTACTGACAAAC CAAATAAAGACAAAAACGACACCAAGC AACCAGACAGCAGTGATC AATC CACCC 

CATCTCCCAAAGACCAGTCGTCTCAAAAAGAGTCACA 

CAGCAAAAAGATCAGACACCTGATAAAACACCAGAAAAATGAGCTGAT^ 

AAAAGCAACTGATAAAACACCAGAGCCAAATCGTGACGCTCCAAAACCCATCCAACCTCCTTTAGCAGC 
CTCCTGTCTTTATAC CTTGGAGAGAAAGTGACAAAG AC C TGAGC AAGCTAAAACCAAGC AGTCGCTCATC A 

GCGGCTOACGTGAGACACTGGAC^GGTGACTCTGCCTACACTCACAACCTGTTGTCACGCCGTTATC 
TACTGCTGAACAGCTAGATGGTTTTTTGAACAGTCTAGGTATTCACTATCATAA 

AGCGTTTATTAGAATGGGAAAAACTAACAGGACTAGACGTTCGAGCTATCGTAGCTATTGCAATGGCAGAA 
AGCTCACTAGGTACTCAGGGAGTTGCTAAAGAAAAAGGA 

CAACCCAAACAATGCCAAAAAATACAGCGATGAGGTTGCTATTCGTCACATPGGTAGAAGACACC^ 

CC AACAAAAAC C AAACCTTTGAAAGAC AAGACCTC AAAGC AAAAAAATGGTC ACTAGGCCAGTTGGATAC C 

TTGATTGATGGTGGGGTTTACTTTACAGATACAAGTGGCAGTGGGCAAAGACGAG^ 

AC TAGACCAATGGATAGATGATC ATGGAAGC ACACCTGAGATTC CAGAACATCTC AAGATAACTTC CGGGA 

CACAATTTAGCGAAGTGCCCGTAGGTTATAAAAGAAGTCAGCCACAAAACGTTTTCACCTACAAGTC 

ACCTACAGCTTTGGCCAATGCACTTGGTACGCCTATAATCGTGTCAAAGAGCTAG 

GTACATGGGTAACGGTGGCGACTGGCAGCGCAAGCCAGGTTTTGTGACCACCCATAAACCTAAAGTGGGCT 

ATGTCGTCTCATTTGCACCAGGCCAAGCAGGAGCAGATGCAACCTATGGTCACGTTGCTC 

ATCAAAGAAGATGGTTCTATCTTAATTTCAGAGTCAAATG 

GTTCACAGCTGAGCAGGCTAGTTTGTTGACCTATGTCGTAGGGGACAAACTCCC^GACCATAA 

SEQ ID NO: 106 amino acid sequence comprising GAS 137 

MSDKHINLVIVTGMSGAGKWAIQSFEDLGYFTIDNMP 
EINSTLDSIESNPSIDFRILFLDATTCELVSRYKETRRSHPLA^ 

TTKLTPRQLRKTI SDQFSEGSNQASFRI EVMS FGFKYGLPIiDADLVFDVRFLPNPYYQVEDREKTGLDEDV 

FNYVMSHPESEWYKHLLNLIVPILPAYQKEGKSVL^ 

DQNRRKETVNRS 

SEQ ID NO: 107 polynucleotide sequence encoding GAS 137 

ATGTCAGACAAACACATTAATTTAGTTATTGTGACAGGAATGAGCGGCGCTGGAAAAACAGTTGC 

GTC TTTTGAGGATCTAGGC TACTTTAC C ATTGATAATATGC CCCCAGC CTTGGTTCC AAAATTTTTAGAAT 

TAATTGAAC AAAC C AATGAAAATCGTAGGGTGGC TTTGGTTGTCGATATGAGAAGTCGTTTGTTTTTCAAG 
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GAAATTAATTCTACCTTAGATAGT^^ 

AACGGATGGAGAATTGGTGTCACGCTATAAAGAAACCAGACGGAGCCACCCT^ 

TGCTTGATGGTATTCGATTGGAAAGAGAACTCCTATCTCCTTTGAA 

ACAACAAAATTGACCCCTAQACAATTGCGTAAAACCATTTCAGACCAGOT 

CTCTTTCCGTATTGAAGTGATGAGCTTTGGGTTCAAATATGGTCTTC • 

ATGTGCGTTTTCTACCCAATCCTTATTATCAGGTAGAGCTTCG^^ 

TTTAATTATGTGATGTCTCACCCAGAATCAGAGGTGTTTTACAAGCATTTC 

CTTACCGGCTTACCAAAAAGAAGGGAAGTCTGTCTTGACGGTGGCTATTGGCT^ 

GCAGCGTTGCCTTTGCCCATTGCTTGGCAGAAAGTCTGGCAACAGAT^ 

GATCAAAATCGTCGTAAGGAAACGGTGAATCGTTCATGA 

SEQ ID NO: 108 amino acid sequence comprising OAS 84 

MI I KKRTVAILAI AS SFFLVAC QATKSLKSGDAWGVYQKQKS ITVGFDNTFVPMGYKDESGRCKGFDIDIA 
KEVFHQYGLKVNFQAINWDMKEAELNNGKIDVIWNGY S ITKERQDKVAFTDS YMRNEQI IWKKRSDI KTI 
SDMKHKVLGAQSASSGYDSLLRTPKLLKDFIKNKDANQYETFTQAFID 
GQLEOTRMI PTTFENEAFSVGLRKEDKTLQAKIN^ 

SEQ ID NO: 109 polynucleotide sequence encoding OAS 84 

ATGATTATAAAAAAAAGAACCGTAGCAATTTTAGCCATAGCTAGTAGCTTTTTC 

TACTAAAAGTCTTAAATCAGGAGATGCTTGGGGAGTTTACCAAAAGCAAAAAAGTATTACAG 

ACAATACGTTTGTTCCTATGGGCTATAAGGATGAAAGCGGCAGATGCAAAGGTTTTG^ 

AAAGAAGTTTTTCACCAATATGGACTCAAGGTTAACTTTCAAGCTATTA^ 

ACTAAACAATGGTAAAATTGATGTAATCTGGAATGGTTATTCAATAACTAAGGAGCGTC 

CCTTTACTGATTCTTACATGAGAAATGAACAAATTATTGTTGTCAAAAAAA 

TCAGATATGAAAC ATAAAGTGTTAGGAGC AC AATC AGCTTC ATC AGGTTATGAC TC CTTGTTAAGAACTC C 

TAAACTGCTGAAAGATTTTATTAAAAATAAAGACGCTAATCAATATGAAACCTTT 

ATTTAAAATCAGATCGTATCGATGGAATATTGATTGACAAAGTATATG 

GGGC AATTAGAGAATTATC GGATGATCCC AACGACCTTTGAAAATGAAGCATTTTCGGTTGGAC TTAGAAA 

AGAAGACAAAACGTTGCAAGCAAAAATTAATCGTGCTTTCAGGGTGC 

CTATTTCTGAGAAATGGTTTGGAGATGATGTTGCCACTGCCAATATTAAATCTTAA 

SEQ ID NO: 110 amino acid sequence comprising N-terrainal leader sequence of GAS 84 

MI IKKRTVAILAI AS SFFLVA 

SEQ ID NO: 111 amino acid sequence comprising a fragment of GAS 84 where the N-tenninal 
leader sequence is removed 

CQATKSLKSGDAWGVYQKQKSITVGFDOTFVPMGYKDESGRCKGFDI^ 

EAELNNGKIDVIWNGYS ITKERQDKVAFTDS YMRNEQI IWKKRSDI KTI S DMKHKVLGAQSAS SGYDSLL 
RTPIOjLKDFIKI^ANQYETFTQAFIDLKSDRIDGILIDKVYAN^ 
LRKEDKTIjQAKINRAFRVLYQNGKFQAI SEKWFGDDVATANI KS 

SEQ ID NO: 112 amino acid sequence comprising GAS 384 

MKTIAFDTSNKTLSIAIIiDDETIilJ^OT 

LRVAVATAKTLAYSLNI ALVGI S SLYAIiAASTCKQYPNTIiVVPIjIDARRQNAYVGYYRQGKSVMPQAHASIi 
EVI IEQLVEEGQLI FVGETAPFAEKIQKKLPQ AILIiPTLP S AYECGLIjGQSIAP 
ENWLKDNEIKDDSHYVKRI 

SEQ ID NO: 113 polynucleotide sequence encoding GAS 384 

ATGAAGACACTTGCATTTGATACCTCAAATAAAACCTTGTCCC 

AGCAGATATGACCCTTAACATTCAGAAAAAACATAGTGTTAGCCTTAO^ 

CTTGTACTGATCTTAAACCTCAAGATTTAGAAAGAATAGTGGTTGCAA 

TTAC GAGTGGC AGTTGCTAC TGCAAAAACGTTAGCGTAC AGTTTAAATATTGC ATTGGTC GGGATTTCGAG 
TCTATATGCTTTGGCTGCGTCTACTTGTAAACAGTATC^ 
GAAGGCAAAATGCGTATGTAGGTTATTATCGGCAAGGAAAATCAGTGATG^ 
GAAGTTATTATAGAACAATTAGTAGAAGAAGGACAGCTGATTTTTGTTGG^ 
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GAAAATTCAAAAGAAACTACCTCAG<^ 

TGGGGC AAAGTTTGGCACC AGAAAATGT AGAC GCC TTTGTC 

GAAAACTGGCTCAAAGATAATGAGATAAAAGATGATAGTCACTACGTTAAGCGAATCT^ 

* 

SEQ ID NO: 114 amino acid sequence comprising OAS 202 

MLKRLWLILGPLLIAFVLWITIFSFPTQL^^ 

SSEWSRMDSMHPSVLAERYKRSYRPFLIGKRGSASL . 

AVQMYLSNTQVIEFLLKARTDKESQFAAKRIjLELNPG^ 

ESLFSFLGKSTNYEKRILPRVKGLPKVFSYKQLNALAT^ 

QVNYSYIASPEYNDFQIiliLSEFAKRKTDVLFVTTPVNKAWADYTO 

DFSKIXSGESYFMQDTIHLGVWGWLAFDKKVQPFTiE^^ 

SEQ ID NO: 115 polynucleotide sequence encoding GAS 202 

ATGCTTAAGAGACTCTGGTTAATTCTAGGTCCTCTTCTTATTGCCTTTC 

tagttttcctacacaacttgatcattccatagctcaggaaa^ 

CTTTTAAAAATGGTTTGATTAAAAGACAAGCTTTATCAGATGAGAC 

TCTAGCGAATGGAGTCGAATGGATAGTATGCACCCTTCGGTGCTTGCAGAGCGCTACAAGCGGAGCTATAG 

ACGATTTTTAATTGGTAAGAGAGGATCAGCATCTTTGTC 

AAATGCAAAAGAAAAAAGCCATCTTTGTAGTATC 

GCGGTTCAGATGTACTTGTCTAACACTCAAGTGATTGAATTTTTACTAA 
ACAGTTTGCAGGAAAGCGTTTGCTTGAGCTTAACCCTGGTGTC 
GTAAGGGTAAGTCTCTTAGTCGGTTAGACAGAGCTATTTTG 
GAGTCCCTTTTTAGTTTTTTAGGCAAATCTACTAACTATGAAAAAAGAA 

acctaaagtaotttcgtataaacaattga 
accgttttgggattaaaaatacattttatcgtaaacgj^ 
caagttaattatagttacctggcgtcaccagaat^^ 
acgaaaaacagatgtactctttgttataactcctgtt^ 

aagataagtatcaagcggcagttcgtaaaataaaattccagttaaagtcacaaggatttcatcgc 

GACTTCTCAAAAGATGGTGGTGAGTCCTACTTTATGCAAGATACCATCCATCTCGGTTC 

AGCTTTTGATAAGAAAGTGCAACCATTTCTAGAAACGAAGCAGC^ 

ATTTTTATAGTAAAATTTGGGCAAATAGGAAAGACTTGCAATAG 

SEQ ED NO: 116 amino acid sequence comprising OAS 057 

MEKKQRFSLRKYKSGTFSVLIGSVFLVMTTTVA 

SQITLKTNREKEQSQDLVSEPTTTEIiADTDAASMANTGSDATQKSASLPPVOT 

QGKWAVIDTGIDPAHQSMRISDVSTAKVKSKEDMLARQKAAGINYGSWINDKW 

FEDFDEDWENFEFDAEAEPKAJKKHKIYRPQSTQAPKEWICT 

GIVAGNSKEAAATGERFLGIAPEAQVMFMRVFANDIMGSAESLFIKAIEDAVALGADVINLSLGTANGAQIi 

SGSKPLMEAIEKAKKAGVSVVVAAGNERVYGSDHDDPI^ 

MTVKELENRADLNHGKAIYSESVDFKDIKDSLGTO^ 

DEMIALAKKHGALGVLIFNNKPGQSNRSMRIjTANGMGI PSAFI SHEFGKAMSQLNGNGTGSLEFDSWSKA 

PSQKGNEMiraFSIWGLTSIXSYLKPDITAPGGDIYSTYiroNHYGSQTGTSMASPQIAGASLL 

NLPKEKIADIVKNLLMSNAQIHVNPETKTT^ 

TFDVTVHNLSNKDKTLRYDTELLTDHVDPQKGRFTLTSHSIiKTYQGGEVTVP 

IiTKQMPNGYYLEGFVRFRDSQDDQLNRVNI PFVGFKGQFENLAVAEES I YRLKSQGKTGF YFDESGPKDDI 
YVGKHFTGLVTLGS ETNV STKTI SDNGLHTLGTFKNAIX3KF ILEKNAQGNPVLAI S PNGDNNQDFAAFKGV 
FLRKYQGLKASVYHASDKEHKNPLWVS PES FKGDKNFNSDI RFAKSTTLLGTAFSGKSLTGAELPDGHYHY 
WSYYPDWGAKRQEMTFDMILDRQKPVLSQATFDPETNRFKPBPLKDRG^^ 
VTINDSYKY7SVEDNKTFVERQADGSFILPLDKAKLGDFYYMVEDFAGNVAIAKLG 
LTDGNYQTKETLKDKTLEMTQS 

NVYNDLTVNVYAKDDHQKQTP IWS SQAGAS VSAI ESTAWYG ITARGSKVMPGDYQYWTYRDEHGKEHQKQ 
YTISVNDKKPMITQGRFDTINGVDH^ 

YI PKNPDGS YTI S KRDGVTLS D YYYL VEDRAGNVS F ATLRDLKAVG KDKAWNFGLDL P VP EDKQ IVNFT Y 
LVRDADGKP I El^EYYI^SGNSLI LPYGKYTVEIjLTYiyrNAAKLESDKIVSFTIjSADNNF QQVTFKITMLiA 
TSQITAHFDHLLPEGSRVSLKTAQDQLI PLEQSLYVPKAYGKTVQEGTYEWVSLPKGYRI EGNTKVNTLP 
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" NEVHELSLRLVKVGDASDSTGDHKVMSKNNSQALTASAT 
GLTCVPSRKKSTKD 

SEQ ID NO: 117 polynucleotide sequence encoding OAS 057 

GTGGAGAAAAAGCAACGTTTTTCCCTTAGAAAATACAAAT^ 

TTTCTTGGTGATGACAACAACAGTAGCAGCAGATGAGCTAAGCACAATGAGCGA 

ACGCTCAACAAGAAGCGCAACATCTCACCAATACAGAGTTGAGCTCAGCTO 

TCACAAATC AC TCTCAAGACAAATC GTGAAAAAGAGCAATCACAAG ATCTAGTCTCTGAGCC AACCACAAC 

TGAGCTAGCTGACACAGATGCAGCATCAATGGCTAATACAGGTTCTGATGCGACTCAA 

TACCGCCAGTCAATACAGATGTTCACGATTGGGTAAAAACCAAAGGAGCT^ 

CAAGGCAAGGTTGTCGCAGTTATTGACACAGGGATCGATCCGGCCCATCAAAGCATGCGCA 

ATCAACTGCTAAAGTAAAATCAAAAGAAGACATGCTAGCACGCCAAAAAGCCGCCGGTATTAATTATG 

GTTGGATAAATGATAAAGTTGTTTTTGCACATAATTATGTGGAAAAT^ 

TTCGAGGATTTTGATGAGGACTGGGAAAACTTTGAGTTTGATGCA 

AC AC AAG ATC T ATC GTC C C C AATCAAC C C AGGC AC CG AAAG AAAC TGTT ATC AAAAC AG AAG AAAC AGATG 

GTTCACATGATATTGACTGGACACAAACAGACGATGACACCAAATACGAGTCACACGGTATGCATGTGACA 

GGTATTGTAGCCGGTAATAGOU^GAAGCCGCTGCTACTG^ 

CCAAGTCATGTTCATGCGTGTTTTTGCCAACGACATCATGGGATCAGCTGAATC 

TCGAAGATGCCGTGGCTTTAGGAGCAGATGTGATCAACCTGAGTC 

AGTGGCAGCAAGCCTCTAATGGAAGCAATTGAAAAAGCTAAAAAAGCCGGTGTATCAGTTC 

AGGAAATGAGCGCGTCTATGGATCTGACCATGATGATCCATTGGCGAC^ 

GTTCTCCCTCAACAGGTCGAACACCAACATCAGTGGCAGCTATAAACAG 

ATGACGGTCAAAGAATTAGAAAACCGTGCCGATTTAAACCATGGTA^ 

CTTTAAAGACATAAAAGATAGCCTAGGTTATGATAAATCGCATC^ 

ATGCGGGTTATAACGCAC AAGACGTTAAAGGTAAAATTGCTTTAATTGAAC GTG ATCC CAATAAAACCTAT 
GACGAAATGATTGCTTTGGCTAAGAAACATGGAGCTCTGGGAGTACTTATTTTTAATAACAAGCCTC 
ATC AAACC GC TC AATGCGTC TAAC AGCTAATGGGATGGGGATACC ATCTGCTTTC ATATCGC ACGAATTTG 
GTAAGGCCATGTCCCAATTAAATGGCAATGGTACAGGAAQTTTAGAGTTTGACAGTGTGG 
CCGAGTCAAAAAGGCAATGAAATGAATCATTTTTCAAATTGGGG 

TGACATTACTGCACCAGGTGGCGATATCTATTCTACCTATAACGATAACCACTATGGTAGCCAAACAGGAA 
CAAGTATGGCCTCTCCTCAGATTGCTGGCGCCAGCCTTTTGGTCAAACAATACCTAGAAAAGACTCAGCCA 
AACTTGCCAAAAGAAAAAATTGCTGATATCGTTAAGAACCTATTGA 

TCCAGAGACAAAAACGACCACCTCACCGCGTCAGCAAGGGGCAGGATTACTTAATATTGACGGAGCTGTCA 
CTAGCGGCCTTTATGTGACAGGAAAAGACAACTATGGCAGTATATC 
ACGTTTGATGTGACTGTTCACAACCTAAGCAATAAAGACAAAACATTACGTTATGACAC 
AGATCATGTAGACCCACAAAAGGGCCGCTTCACTTTGACTTC 

AAGTTACAGTCCCAGCCAATGGAAAAGTGACTGTAAGGGTTACCATGGATGTCTCACAGTTC 

CTAACAAAACAGATGCCAAATGGTTACTATCTAGAAGGTTTTGTCCGCTTTAGAGATAGTCA 

ACTAAATAGAGTAAACATTCCTTTTGTTGGTTTTAAAGGGCAATTTGAAAAC 

CCATTTACAGATTAAAATCTCAAGGCAAAACTGGTTTTTACTT^ 

TATGTCGGTAAACACTTTACAGG^CTTGTCACTCTC^ 

TGAC AATGGTC TAC ACAC ACTTGGCACC TTTAAAAATGC AGATGGC AAATTTATC TTAGAAAAAAATGCC C 
AAGGAAAC CCTGTCTTAGC C ATTTC TCCAAATGGTGACAAC AACC AAGATTTTGC AGCCTTCAAAGGTGTT 
TTCTTGAGAAAATATCAAGGCTTAAAAGCAAGTGTCTACC ATGCT^ C AC T 

GTGGGTGAGCCCAGAAAGCTTTAAAGGAGATAAAAACTTTAATAGT 

CC CTGTTAGGCAC AGCATTTTCTGGAAAATCGTTAAC AGGAGCTGAATTAC CAGATGGGCATTATC ATTAT 

GTGGTGTCTTATTACCCAGATGTGGTCGGTGCCAAACGTCAAGAAATGACATTTGACATGAT^ 

AC AAAAAC C GGTACTATC ACAAGCAACATTTGATCC TGAAAC AAACCGATTCAAAC CAGAACCC CTAAAAG 

ACCGTGGATTAGCTGGTGTTCGCAAAGACAGTGTCTTTTATCTAGAAAGAAAAGACAACAAGCCTO 

GTTACGATAAACGATAGCTACAAATATGTCTCAGTAGAAGACAATAAAACATTTGTGGAGCGACAAGCTGA 

TGGCAGCTTTATCTTGCCGCTTGATAAAGCAAAATTAGGGGATTTCTATT 

GGAACGTGGCCATCGCTAAGTTAGGAGATCACTTACCACAAACATTAGGTAAAACACCAATTAAA^ 

CTTACAGACG^TAATTATCAGACCAAAGAAACGCTTAAAGATAATCTTGAAATGACACAGTC 

TCTAGTCACAAATCAAGCCCAGCTAGCAGTGGTGCACCGCAATCAGCCGCAAAGCCAGCTAACAAAGATGA 

ATCAGGATTTCTTTATCTCACCAAACGAAGATGGGAATAAAGACTTTGTGGCCTTTAAAGGCTTGAAAAA 

AACGTGTATAATGACTTAACGGTTAACGTATACGCTAAAGATGACCACCAAAAACAAACCCCTATCTGGTC 
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TAGTCAAGCAGGCGCTAGTGTATCCGCTATTGAAAGTACAGCCT^ 
AGGTGATGCCAGGTGATTATCAGTATGTTGTGACCTATC 
TACACCATATCTGTGAATGACAAAAAACCAATGATCACTCAGGGACGTTTTG^ 
CC^CTTTACTCCTGACAAGACAAAAGCCCTTGACTCA^ 

CCAAGAAAAATGGCCGTAAATTTGATGTGACAGAAGGTAAAGATC 

TATATCCCTAAAAATCCAGATGGTTCTTACAC^ 

CTACCTTGTCGAAGATAGAGCTGGTAATGTGTCTTTTC 

ACAAAGCAGTAGTCAATTTTGGATTAGACTTACCGGTCCCTGAAGACAAACAAAT^ 

CTTGTGCGGGATGCAGATGGTAAACCGATTGAAAACCTAGAGTACT 

CTTGCCATACGGCAAATACACGGTCGAATTGTTGACCTATGACACCAATGCAGCCA 

AAATCGTTTCCTTTACCTTGTCAGCTGATAACAACTTCCAACAA^ 

ACTTCTCAAATAACTGCCCACTTTGATCATCTTTTGCCAGAAGGC 

AGATCAGCTAATCCCGCTTGAACAGTCCTTGTATGTGCCTAAAGCTTATGGCAAAACCGTTC 
CTTACGAAGTTGTTGTCAGCCTGCCTAAAGGCTACCGTATCGAAGGCAACACAAAGGTGAATACCCTACCA 
AATGAAGTGCACGAACTATCATTACGCCTTGTCAAAGTAGGAGA 
GGTTATGTCAAAAAATAATTCACAGGCTTTGACAGCCTCTGCCACACCAACCAAGTC 

CAGC AAAAGCC CTACC ATC AACGGGTG AAAAAATGGGTCTC AAGTTGC GCATAGTAGGTCTTGTGTTAC TC 
GGACTTACTTGCGTCTTTAGCCGAAAAAAATCAACCAAAGATTGA 

• SEQ ID NO: 118 amino acid sequence comprising N-terminal leader sequence of OAS 57 

MEKKQRFSLRKYKSGTFSVLIGSVFLVMTTTVA 

SEQ ID NO: 119 amino acid sequence comprising a fragment of OAS 57 where the N-terminal 
leader sequence is removed 

ADELSTMSEMITNHAQQQAQHLTNTEIiSSAESKSQDTSQITLKTNRE 
MANTGSDATQKSASLPPVNTDVHDWVKTKGATO 
DMLARQKAAGINYGSWINDKW^AHNY^ 
QAPKETVIKTEETDGSHDIDWTQTDDDTKYES 

NDIMGSAE SLF I KAX EDAVALGADVINI«SLGTANGAQLSGSKPIiMEAX EKAKKAGVSWVAAGNERVYG S D 
HDDPIATNPDYGLVGSPSTGRTPTSVAAINSKW^ 

YDKSHQFAYVKESTDAGYNAQDVKGKI AL I ERDPNKTYDEMIALAKKHGALGVLI FNNKPGQSNRSMRLTA 
NGMGI PSAFI SHEFGKAMSQLNGNGTGSLEFDSWSKAPSQKGN^ 

YSTYNDNHYGS QTGTSMASPQI AGASLIAHCQYIjEKTQPI^P P 
RQQGAGLLNIDGAVTSGLYVTGKDNYGS I SLGNITDTMTFDVTVHNLSNKDKTLRYDTEIiLTDHVDPQKGR 
FTbTSHSDKTYQGGE\m^PANGKVTVRVTMDVSQFTKELTKQM 

GFKGQFENIiAVAEE S I YRLKSQGKTGFYFDESGPKDDI WGKHFTGLVTLGSETNVSTKTI SDNGLHTLGT 
FKNADGKF IIiEKNAQGNPVIjAX S PNGDITOQDFAAFKGVFIjRKYQGLKASVYHASDKEHKNPIjWVS PESFKG 
DKNFNSDIRFAKSTTIXGTAFSGKSLTGAELPDGHYHYW 
FDPETNRFKPEPIiKDRGIAGVRKDSVFYIjERKDNKPYTVTINDS^ 
AKLGDFYYMVEDFAGWAIAKLGDHLPQTLGKTPIKL 

WHRNQPQSQIjTKMNQDFF I S PNEIX3NKDFVAFKGLKNN\ryNDIiTVNVYAKDDHQKQTPIWS S QAGASVS A 
IESTAWYGITARGSKVMPGDYQYVVTYRDEHGKEHQKQYTISVNDKKPMITQGR^ 
LDSSGIVREEVFYIJUCKNGRKFDVTEGKIX3ITVSDNKVYI 
VSFATLRDLKAVGKDKAVVNFGLDtjPVPEDKQIVNFTYLVRDA 

LLTYDTNAAKLESDKIVSFTLSADl^QQVTFKITMLATSQITAHFDHLLPEGSRVSLKTAQDQIilPLEQS 

LWPKAYGKTVQEGTYEVVVSLPKGYRIEGNTKVNTLPNEVHELSLRLVKVGDASD 

LTASATPTKSTTSATAKALPSTGEKMGLKLRIVGLVLI^LTCVFSRKKSTKD 

SEQ ID NO: 120 amino acid sequence comprising C-terminal hydrophobic regiop 

LPSTGEKMGLKLRIVGLVLLGLTCVFSRKKSTKD 

SEQ ID NO: 121 amino acid sequence comprising a fragment of GAS 57 where the C-terminal 
hydrophobic region is removed 

MEKKQRFSLRKYKSGTFSVIilGSVFLVMTTTVAADE^ 

SQITLKTNREKEQSQDLVSEPTTTELAin^ 

QGKWAVIDTGIDPAHQSMRISDVSTAKVKSKEDM^ 
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FEDFDEDWENFEFDAEAEPKAIKKHKIYR^ 

GIVAGNSKBAAATGERFLGIAPEAQ\mF^ 

SGSKPLMEAIEKAKKAGVSVVVAAGNERVYGSDHDDPLATOT 

MTVKELENRADLNHGKAIYSESVDFKDIKDSLGYDKSHQ 

DEMIAIJtfCKHGALGVLIFNNKPGQSNRSMRLTANGMGIPSAFISHBF 

P SQKGNEMIWPSNWGIjTSDGYLKPDITAPGGDI YSTYNDNHYGSQTCTSMAS POl AGA SLLVKQYLEKTQP 
I^P^KI ADIVKNLLMSNAQI HVNPETKTTTS PRQQGAGLLNIDGAVTSGL YVTGKDN"YGS I S LGNI TDTM 
TFDVTVHNLSNKDKTLRYDT ELLTDHVD PQKGRFTLT SH SLKTYQGGEVWPANGKVTVRVTMDVS QFTKE 
LTKQMPNGYYLEGFVRFRDSQDDQLNRVNI PFVGFKGQFENLAVAEES I YRLKSQGKTGFYFDESGPKDDI 
WGKHFTGLVTLGSETIWSTKTISDNGLHT^ 

FLRKYQGLKAS VYHA SDKEHKNPLWVS PES FKGDKNFNSDI RFAKSTTLLGTAFSGKS XiTGAELPDGHYHY 

VVSYYPDWGAKRQEMTFDMILDRQKPVLSQATFDPETNRFKPEPLKDRGI^ 

WINDSYKYVSVEDNKTFVERQADGSFILPLDKAKI^^ 

LTDGNYQTKETLKDNLEMTQSDTGLVTNQAQLAVVHRNQPQSQLTKMNQDFF I S PNEDGNKDFVAFKGLKN 
NVYNDLTVNVTYAKDDHQKQTP I WS SQAGAS VS AI ESTM 
YTISVNDKKPMITQGRFDTINGVDHFTPDKTKAL^ 

Y I PKNPDG S YTI S KRDGVTL S D YYYLVEDRAGNVS FATLRDLKAVGKDKAWNFGLDL 1PVPEDKQ I VNFTY 
LVRDADGKPIENLEYYNNSGNSLILPYGKYTVBLIiTYDTNAAKIi 

• TSQITAHFDHLLPEGSRVSLKTAQDQLI PLEQSLYVPKAYGKTVQEGTYEVVVSLPKG YRIEGNTKVNTIjP 
NEVHELSLRLVKVGDASDSTGDHKVMSKNNSQALTASATPTKSTTSATAKA 

SEQ ID NO: 122 amino acid sequence comprising a fragment of GAS 57 where both the N- 
terminal leader sequence and the C-terminal hydrophobic region are removed 

ADELSTMSEPTITNHAQQQAQHIiTOTELSSAESKS 
MANTGSDATQKSASLPPVNTDVHDWVKTKGAWDKGYK^ 
DMLARQKAAGINYGSWINDKWFAHNYVENSDNIKENQFEDFDEDWENFE 
QAPKEWIKTEETDGSHDIDVn*QTDDDTKYESHGMHV^ 

ND IMGS AESLFI KAI EDAVALGADVTNLSLGTANGAQLSGSKPLMEAI EKAKKAGVSVWAAGNERVYGSD 
HDDPLATNPDYGLVGS P STGRTPTSVAAINSKWVT QRLMTVKELENRADIjNHGKAI YSE SVDFKDI KDSLG 
YDKSHQFAYVKE STDAGYNAQDVKGKI ALI ERDPNKTYDEMI ALAKKHGALGVIjIFNI^PGQSNRSMRIiTA 
NGMGI P S AF I SHEFGKAMSQLNGNGTGSLEFDSWSKAP SQKGNEMNHF SNWGLTSDGYXKPDITAPGGDI 
YSTYNDNHYGSOTGTSMASPQIAGASLLVKQYLEKTQPl^ 
RQQGAGLLNIDGAVTSGLYWGKDl^GSISL^ITI^ 

FTLTSHSLKTYQGGEVTVPANGKVTVRVTMDVSQFTKELTKQMPNGYYLEGFVRFRDSQ 
GFKGQFENIAVAEESIYRLKSQGKTGFYFDESGPKDDIYVGKHFTGLVTLGSETW^ 

FKNADGKFILEKNAQGNPVLAI S PNGDIWQDFAAFKGVFLRKYQGLKASVYHASDKEHKNPLWVS PE SFKG 

DKNFNSDIRFAKSTTLLGTAFSGKSLTGAELPIX3HYHYW 

FDPETNRFKPEPLKDRGLAGVRKDSWYLERKDNKPYTVTI 

AKLGDFYYWEDFAGNVAIAKLGDHLPQTLGKT^ 

WHRNQPQSQLTKMNQDFFISPNEIXSN^ 

I ESTAWYGITARGSKVMPGDYQYWTYRDEHGKEHQKQYTI SVNDKKPMITQGRFDTIUC5VDHFTPDKTKA 

LDSSGIVREEVFYIiAKKNGRKFDVTEGKDGlTVSDNKVYI PKNPDGS YTI S KRDGVTL S DYYYLVEDRAGN 

VSFATLRDIiKAVGKDKAVVNFGLDIiPVPEDKQIVNFTYLVRDADGKPI ENLEYYNNSGN"SL I LP YGKYTVE 

LLTYDTNAAKLESDKIVS FTLS ADNNFQQVTFKI TMLATSQ ITAHFDHLLPEGSRVSLKTAQDQLI PLEQS 

LYVPKAYGKWQEGTYEVWSLPKGYRIEGNTKVNTLPNEVHELSLRLVKVGDASDSTG 
LTASATPTKSTTSATAKA 

SEQ ID NO: 123 amino acid sequence of a GAS M protein 

MAKNNTNRHYSLRKLKTGTASVAV^ 

DLKARLENAMEVAGRDFKRAEELEKAKQALEDQRKDLETKLKELQQ 
ALELAIDQASRDYHRATALEKELEEKXKALELAIDQASQDYNRAimjEKELE 

LDQLS SEKEQLTIEKAKLEEEKQI SDASRQSLRRDLDASREAKKQVEKDLANLTAELDKVKEDKQI SDASR 

QGLRRDLDASREAKKQVEKDIiANLTAELDKVKEEKQISDASRQGLRRDLDASREAKKQVEKAL 

ALEKLNKELEESKKLTEKEKAELQAKLEAEAKALKEQLAKQAEEIA^ 

GQAPQAGTKPNQNKAPMKETKRQLPSTGETANPFFTAAALTVMATAGVAAVVKRKEEM 
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SEQ ED NO: 124 amino acid sequence of OAS Sfbl 

. MSFDGFFLHHLTNELKENLLYGRIQKVNQPFEREL^ 
PNTFTMI MRKYLQGAVT EQLEQIDNDRI I EI KVSNKNEIGDAI QATL I J EIMGKHSNI I LVDRAENKI I ES 
IKHVGFSQNSYRTILPGSTYIEPPKTAAVNPFTITDVPLFEILQTQELT^ 
LTTDKLKRFREFFARPTQANLTTASFAFVLFSDSHATFETLSDMI^ 
ELDKlTCtf$KLSKQEAELIjATENAELFRQKGELLT^ 

QRYFKKYQKLKEAVKHL SGLI ADTKQS ITYFESVDYNLSQAS I DDI ED X REEL YQAG FLKS RQRDKRHKRK 
KP EQYLASDGTTI LMVGRKNIiQNEELT FKMAKKGELWFHAKDI PGSHV X I KDNLDP SDEVKTDAAELAAYY 
SKARL SNLVQVDMI EAKKLHKPSGAKPGFVTYTGQKTLRVTPDQAKI L SMKLS 

SEQ ID NO: 125 amino acid sequence of a OAS Shp protein 

MTKWIKQLLQVIVVFMISLSTMTl^WADKGQIY 

YSDAMLEVSDAGKrVLTFRMSLADYSGNYQFWIQPGGTGSFQAVDYNITQKGTDTNGTTLDI 

IIRGSMFVEPMGREWFYLSASELIQKYSGNMLAQLWETDNSQNQEVKDSQKPVDTK^ 

ITQNKPKANSSNNKSLSDKKILPSKMGLTTSLELKK^^ 

KKNDKTM 

SEQ ID NO: 126 amino acids 10 to 30 of GAS protein SagA 

FSIATGSGNSQGGSGSYTPGKC 

SEQ ID NO: 127 polynucleotide sequence comprising fusion construct 117-40a-RR 

ATGGCCTTTAACACAAGCCAGAGTGTCAGTGCACAAGTTO 

TGATGAAAAATCACACCTGCAATATAGTAAAGACAACGCACAACTTCAATTGAGAAATATCCTTGACGGCT 
ACCAAAATGACCTAGGGAGACACTACTCTA(^TATTATTACTACAACCXAAGAACCGTTATGGGACTATCA 
AGTGAGC^GAC^ 

CGAAGGCGAGTAATACT^ 

GATGCAGTTGAAAAAACTCTCAGTCAACAAAAAGCAGAACTGACAGAGCTTGCTACCGCTCTGA 

TAC TGCTGAAATCAACC ACTTAAAAGAGC AGCAAGATAATGAACAAAAAGC TTTAACCTC TGC AC AAGAAA 

TTTACACTAATACTCTTGCAAGTAGTGAGGAGACGCTATTAGCCCAAGGAGCCGAACATCAAAGAGAGOT 

ACAGCTACTGAAACAGAGCTTCATAATGCTCAAGCAGATCAAC^^ 

AAAAGCTAGC ATTTC AGC AGAAACTAC TC G AGCTCAAGATTTAGTGGAAC AAGTC AAAAC GTCTGAACAAA 

ATATTGCTAAGCTCAATGCTATGATTAGCAATCCTGATGCTATCACTAAAGCAGCTCAAACGGCTAATGAT 

AATACAAAAGCATTAAGCTCAGAATTGGAGAAGGCTAAAGCTGACTTAGAAAATCAAAAAGCTAAA 

AAAGCAATTGACTGAAGAGTTGGCAGCTCAGAAAGCTGCTC™ 

TTAAATCCTCAGCTCCGTCTACTCAAGATAGCATTGT^ 

CCTCTTGAAGAACTTAAAAAATTAGAAGCTAGTGGTTATATTGGATCAGCTAGOT 

AGAGCATGCAGATCAAATTATTGCCAAAGCTAGTCCAGGTAATCAATTAAATCAATACCAAGATATTCCAG 
CAGATCGTAATCGCTTTGTTGATCCCGATAATTTGACA 

GCTCACATGATTAATAGTGTAcGtcGtCAATTAGGTCTACCACCAGTTA.CTGTTACAGCAG 
ATTTGCAAGATTACTTAGTACCAGCTATAAGAAAACTCATGGTAATACAAGACCATCAT^ 
AGCCAGGGGTATCAGGGCATTATGGTGTTGGGCCTCATG^ 

TCAGGGCTCATTCGAAATGATGATAACATGTACGAGAATATCGGTGCTTTTAACGATC 
TGGTATTAAACGTGGTATTTATGACAGTATCAAGTATA 

ACGGC C ATGCTATTAACTTTTTACGTGTAGATAAACATAACC C TAATGC GC CTGTTT ACCTTGGATTTTC A 
ACCAGCAATGTAGGATCTTTGAATGAACACTTTGTAATGTTTCC^ 

CTTTAATAAGACCCCTATAAAAGCCGTTGGAAGTACAAAAGATTATGCCCAAAGAGTAGGCACTGTATC 
ATACTATTGCAGCGATCAAAGGAAAAGTAAGCTCATTAGAAAATCGTTTGTCGGCTATTCATCAAGAAGCT 
GATATTATGGC AGC C C AAGCTAAAGTAAGTC AACTTC AAGGTAAATTAGC AAGC AC ACTTAAGC AGTCAGA 
CAGCTTAAATCTCCAAGTGAGACAATTAAATGATACTAAA 

AAGCAAAACAAGCACAACTCGAAGCTACTCGTGATCAATCATTAGCTAAGCTAGCATCGTTGA 

CTGCACCAGACAGAAGCCTTAGCAGAGCAAGCCGCAGCCAGAGTGACAGCACTGGTGGCTAAAAAAGCTCA 

TTTGC AATATCTAAGGGAC TTTAAATTGAATCC TAAC CGCCTTC AAGTGATACGTGAGC GC ATTGATAATA 

CTAAGCAAGATTTGGCTAAAACTACCTCATCTTTGTTAAATGCACAAGAAGCTTTAGCAGCCTTACAAGCT 

AAACAAAGCAGTCTAGAAGCTACTATTGCTACCACAGAACACCAGTTGACTTTGCTTAAAACCTTAGCTAA 

CGAAAAGGAATATCGCCACTTAGACGAAGATATAGCTACTGTGCCTGATTTGCAAGTAGCTCCACCTCTTA 
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CGGGCCTAAAACCGCTATCATAT 

AAACAACTATTAGAAGCTTCAGCAAGATTAGCTGCTGAAAATAC^ 
CCAAACCTCTGAAATGGTAGCAAGTAATGCCATTGT6TCTAAAA 
CTAAGACATCTTATGGCTCAGGATCTTCTAGAACGAGCAM 
cGtgcggccgcactcgagCACCACCACCACCACCAC 



SEQ ID NO: 128 amino acid sequence comprising fusion construct 1 17-40a-RR 
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SEQ ID NO: 129 amino acid sequence comprising a linker in the 1 17-40a-RR construct 

YASGGGS 



SEQ ID NO: 130 polynucleotide sequence comprising 40a-RR-117 fusion construct 

ATGAGTGTAGGCGTATCTCACCAAGTCAAAGCAGATGATAGAGCCTCAGGAGAAACGAAGGCGAGTAATAC 
TCACGACGATAGTTTACCAAAACCAGAAAGAATTCAAGAGGCAA^ 

CTC TC AGTC AACAAAAAGCAGAAC TGAC AGAGCTTGC TAC C GC TCTGACAAAAACTACTGC TGAAATC AAC 

C AC TTAAAAGAGC AGCAAGATAATGAAC AAAAAGCTTTAACC TCTGC AC AAGAAATTTAC AC TAATACTCT 

TGCAAGTAGTGAGGAGACGCTATTAGCCCAAGGAGCCGAACATCAAAGAGAGTTAACAGCTACTGAAACAG 

AGCTTCATAATGCTCAAGC^GATCAACATTCAAAAGAGACTGCATTGTCAGAACAAAAAGCTAGCATTTCA 

GCAGAAACTACTCGAGCTCAAGATTTAGTGGAACAAGTCAAAACGTCTGAACAAAA^ 

TGCTATGATTAGGAATCCTGATGCTATCACTAAAGCAGCTCAAACGGCTAATGATAATA 

GCTCAGAATTGGAGAAGGCTAAAGCTGACTTAGAAAATC 

GAGTTGGCAGCTCAGAAAGCTGCTCTAGCAGAA7UIAGAGGCAGAACTTAGTGGTCTTAAATC 

GTCTACTCAAGATAGCATTGTGGGTAATAATACCATGAAAGCACCGCAAGGCTATCCTCTTGA 

AAAAATTAGAAGCTAGTGGTTATATTGGATCAGCTAGTTACAATAATTATTACAAAG 

ATTATTGCCAAAGCTAGTCC AGGTAATCAATTAAATC AATAC C AAGATATO GC TT 

TGTTGATCC CGATAATTTGACACC AGAAGTGCAAAATGAGC TAGC GC AGTTTGC AGC TC AC ATGATTAATA 

GTGTAcGtcGtC^TTAGGTCTACCACCAGTTACTGTTACAGCAGGATCACAAGAATTTGCAAGATTACOT 

AGTACCAGCTATAAGAAAACTCATGGTAATACAAGACCArCATTTGTCTACGGACAGCCAGGGGTATCAGG 

GCATTATGGTGTTGGGCCTCATGATAAAACTATTATTGAAGACTCTGCCGGAGCGTCAGGGCTCATT 

ATGATGATAAC^TGTACGAGAATATCGGTGCTTTTAACGATGTGCATACTGTCAATGG 
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ATTTATGACAGTATCAAGTATATGCTCTTTACA.GATCATTTACACG 

CTTTTTACGTGTAGATAAACATAACCCTAATGC GCCTGTTTACCTTGGATTTTCAACCAGCAATGTAGGAT 
CTTTGAATGAACACTTTGTAATGTTTC^ 

ATAAAAGCCGTTGGAAGTACAAAAGATTATGCC CAAAGAGTAGGCACTGTATCTGATACTATTQCAGCGAT 

CAAAGGAAAAGTAAGCTCATTAGAAAATCGTITTGTCGGCTATTCATCAAGAA 

AAGCTA7UVGTAAGTCAACTTCAAGGTAAATTAGCAAGCACACTTAAGCAGTCAGACA 

GTGAGACAATTAAATGATACTAAAGGTTCTTTGAGAACAGAATTACTAGCAGCTAAA 

ACTCGAAGCTACTCGTGATCAATCATTAGCTAAX3CTAGCATC 

CCTTAGCAGAGCAAGCCGCAGCGAGAGTGACAGCACTGGTGGCTAA^ 

GACTTTAAATTGAATCCTAACCGCCTTCAAGTGATACGTGAGCGCATTGATAATACT 

TAAAACTACCTCATCTTTGTTAAATGCACAAGAAGCTTTAGCA 

AAGCTACTATTGCTACCACAGAACACCAGTTGACTTTGCTTAAAACCTTAGCTAACGAAAAGGAATATCCKJ 

CACTTAGACGAAGATATAGCTACTGTGCCTGATTTGCAAGTAGCTCC^ 

ATCATATAGTAAGATAGATACTACTCCGCTTGTTCAAGAAATGG 

CTTCAGC AAGATTAGC TGCTGAAAATACAAGTC TTGTAGC AGAAGC GCTTGTTGGCCAAACCTCTGAAATG 
GTAGCAAGTAATGCCATTGTGTCTAAAATCACArrCTTCGATTACTCAGCCCTCATC 
CTCAGGATCTTCTACAACGAGCAATCTCATTTC'I^ATGTTGATGAAAGTACTC 
S^t'cc^TGGCCTT^^ 

TTCACTGATGAAAAATCACACCTGCAATATAGTAAAGAGAACGCACAACTTC^ 

CGGCTACCAAAATGACCTAGGGAGACACTACTCTAGCTATTATTACTACAACCTAAGAACCGTTATGGGAC 

TATCAAGTGAGCAAGAGATTGAAAAACACTATGAAGAG 

TATgcggccgcactcgagCACCACCACCACCACCAC 



SEQ ID NO: 131 amino acid sequence comprising the 40a-RR-l 17 fusion construct 
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SEQ ID NO: 132 polynucleotide sequence comprising fusion construct GAS 117 - 40a 

atggcctttaacacaagccagagtgtgagtgcacaagt^ 

tgatgaaaaatcacacctgcaatatagtaaagac aacgc acaac ttc aattgagaaatatcc ttgacggct 
accaaaatgacctagk^gac^ctactctagcta.ttattacta 1 caacctaagaac|gttatggg 
. agtgagcaagacattgaaaaacactatgaagagc trtaagaacaagttacatgatatgtacaatcattatgc 
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CGAAGGCGAGTAATACTCACGACGATAGTTTACCAAAACCAC^^ 

GATGCAGTTGAAAAAACTCTCAGTCAACAAAAAGCAGAACTC 

TACTGCTGAAATCAACCACjTAAAAGAGCAGCAAGATAA 

TTTACACTAATACTCTTGCAAGTAGTGAGGAGACGCTATTAGCCCAAGGAGCCGAACA 
ACAGCTACTGAAACAGAGCTTCATAATGCTCAAGCAGATCAACATTCAAAAGAGACTC 
AAAAGCTAGCATTTCAGCAGAAACTACTCGAGCTCAAGATTTAGTGG 
ATATTGCTAAGCTCAATGCTATGATTAGCAATCCTGATC 

AATACAAAAGCATTAAGCTCAGAATTGGAGAAGGCTAAAGCTGACTTAGAAAATCA 

AAAGCAATTGACTGAAGAGTTGGCAGCTCAGAAAGCTGCTCTAGCAGAAAAAGAGGCAGAACTTAGTCGTC 

TTAAATCCTCAGCTCCGTCTACTCAAGATAGCATTGTGGGTAATAATACCATGAAAGCA 

CCTCTTGAAGAACTTAAAAAATTAGAAGCTAGTGGTC^ 

AGAGCATGCAGATCAAATTATTGCCAAAGCTAGTCCAGGTAATC 

CAGATCGTAATCGCTTTGTTGATCCCGATAATTTG^^ 

GCTCACATGATTAATAGTGTAAGAAGACAATTAGGTCTACCACCAGTTACTGTTACAGCAGG 

ATTTGCAAGATTACTTAGTACCAGCTATAAGAAAACTC 

AGCCAGGGGTATCAGGGC^TTATGGTGTTGGGCCTCATGAT^ 

TCAGGGCTCATTCGAAATGATGAl'AACATGTACGAGAATATCGGTGCTTTTAACGATGTC 

TGGTATTAAACGTGGTATTTATGACAGTATCAAGTATATGCTCTTTACAGATC 

ACGGCCATGCTATCAACTTTTTACGTGTAGATAAA 

ACCAGCAATGTAGGATCTTTGAATGAACACTTTGTAATGTTTCCAGAGTCT 
CTTTAATAAGACCCCTATAAAAGCCGTTGGAAGTACAAAAGA 

ATACTATTGCAGCGATCAAAGGAAAAGTAAGCTCATTAGAAAATCGTTTGTCGGCTATTC 

GATATTATGGCAGCCCAAGCTAAAGTAAGTCAACTTCAAGGTAAATTAGCAAGC^CACTTAAGCAGTCAGA 

CAGCTTAAATCTCCAAGTGAGACAATTAAATGATACT^ 

AAGCAAAACAAGCACAACTCGAAGCTACTCGTGATCAATCATTAGCTAAGCTAGCATCGTTGAAAGCCGCA 

CTGCACCAGACAGAAGCCTTAGCAGAGCAAGCCGCAGCCAGAGTGACAGCACTGGTGGCTAAAAAAGCTCA 

TTTGCAATATCTAAGGGACTTTAAATTGAATCCTAACCGCCTTCAAGTGATACGTGAGCGCATTGATAATA 

CTAAGC AAGATTTGGC TAAAACTAC CTC ATCTTTGTTAAATGC AC AAGAAGC TTTAGC AGCC TTAC AAGCT 

AAAC AAAGCAGTCTAGAAGC TACTATTGCTACCAC AGAAC ACC AGTTGAC TTTGCTTAAAACCTTAGCTAA 

CGAAAAGGAATATCGCCACTTAGACGAAGATATAGCTACTGTGCCTGATTTGCAAGTAGCTCCACCTCTTA 

CGGGCGTAAAACCGCTATCATATAGTAAGATAGATACTACTCCGCTTGTTCAAGAAATGGTTAAAGAAACG 

AAACAACTATTAGAAGCTTCAGCAAGATTAGCTGCTGAAAATACAAGTCTTGTAGCAGAAGCGCTTGTTGG 

CCAAACCTCTGAAATGGTAGCAAGTAATGCCATTGTGTC 

CTAAGACATCTTATGGCTCAGGATCTTCTAGAACGAGCAATCTCATTTC 

cG t gcggccgcac t cgagCACCACCACCACCACCAC 

SEQ ID NO: 133 amino acid sequence comprising fusion construct GAS 1 17-40a 
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SEQ ID NO: 134 polynucleotide sequence comprising fusion construct OAS 117-40N 

ATGGCCTTTAACACAAGCCAGAGTGTCAGTGCACAAGTTTATAGCAATGAAGGGTA 

TGATGAAAAATCAC AC CTGCAATATAGTAAAGAC AACGCAC AAC CTTGACGGCT 
ACCAAAATGACCTAGGGAGACACTACTCTAGCTATTATTACTACAACCTAAGAACCGTTATGGGACTATCA 
AGTGAGCAA^CATTGAAAAACACTATGAAGAGC^ 

CGAAGGCGAGTAATACTCACGACGATAGTTO 

GATGC AGTTGAAAAAACTCTC AGTCAAC AAAAAGC AGAAC TGAC AGAGCTTGCTAC CGCTC TGAC AAAAAC 

TACTGCTGAAATCAACCACTTAAAAGAGCAGCAAGATAATGAACAAAAAGCTTTAACCTCTGCACAAGA 

TTTACACTAATACTCO^GCAAGTAGTGAGGAGACGCTATTAGCCCAAGGAGCCGAACAT^ 

ACAGCTACTGAAACAGAGCTTCATAATGCTCAAGCA 

AAAAGCTAGCATTTCAGCAGAAACTACTCGAGCTC 

ATATTGCTAAGCTC AATGCTATGATTAGC AATCC TGATGC TATC ACTAAAGC AGCTCAAACGGCTAATGAT 

AATACAAAAGCATTAAGCTCAGAATTGGAGAAGGCTAAAGCTGACTTAGAAAATCAAAAAGCTA^ 

AAAGCAATTGACTGAAGAGTTGGCAGCTCAGAAAGCTC^ 

TTAAATCCTCAGCTC C GTCTACTCAAGATAGCATTGTGGGTAATAATACC ATGAAAGC ACCGC AAGGCTAT 

CCTCTTGAAGAACTTAAAAAATTAGAAGCTAGTG 

AGAGCATGCAGATCAAATTATTGCCAAAGCTAGTCCAGGTAATC 

tcgagCACCACCACCACCACCAC 



SEQ ID NO: 135 
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SEQ ID NO: 136 

AGTTGGTA 
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